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FortheDOESolarDecathlon2017competition,TeamLasVegasproposesahousingprototypethatseeks                              
tomeetarisingregionalandnationaldemandforsustainablehomesthatofersafety,independence,                            
diagnosticcapabilityandcomforttotheelderlyanddisabledpopulations.Theprimarygoalsofthis                           










TeamLasVegashasidentifiedseveralkeyprinciplesforsuccessfulelderlyanddisableddesign,eachof                              
which were met with appropriate strategies: 
● Careful atention to orientation and lines of sight 




● Stimulationofboththesensesandintelectwithintegrationofsocialandactivityspaces,                          
abundant landscaping, and daylighting 









Itistheintentionthatthefinishedhousewilserveasaprototypefortheintegrationofcuting­edge                               
monitoringtechnologiesinconjunctionwithamodernunderstandingandapproachtohealthcaresuchthat                        
itimprovesthequalityoflifeoftheresident.ApermanentpostcompetitionlocationintheLasVegas                               
MedicalDistrictoraspartoftheDowntownProjectwilexposethehousetoamultitudeofvisiting                             







































































TeamLasVegasisproposinga21stcenturyrenewably­poweredhomethatmeetsdisabledand                         
elderclients’needsforsafety,mobility,nutrition,monitoringanddiagnosis.Thehomewil                         
featurestrategiesforactiveaging,andwilbeconstructedontheUNLVcampusandtestedat                             
the Solar Decathlon 2017 competition site. 
TeamLasVegas’sdesignstrategiesaredrivenbyquantitativeevidence­baseddesigninthe                        
scopeofanaging­in­placedemographic.IntheUnitedStates,extendedlifeexpectancyandthe                        
agingofthelargebaby­boomgeneration,the50andolderpopul​ation​wilincrease                        
approximately20%by2030toapproximately132milion.Thougholderadultsareliving                        
longerandstayinghealthier,manyeventualyfacethefunctionalchalengesofagingand                        
disabilityastheincidenceofchronicilnessincreaseswithage.The MedicareCurent                         
BeneficiarySurvey(MCBS)dataindicates92%ofolderadultshaveatleastonechronic                          
conditionand77%havetwoormore.Similarly,bytheyear2020,19%ofadultsaged65and                                 
olderwilhavelimitationsinactivitiesofdailyliving(ADLs)andapproximately4%wilbe                          
severely disabled (Administration on Aging, 2001).  
A​gingindependently(aginginplace)issignificanttotheolderadultpopulationasitafords                        
beterqualityoflife,savesresources,andresultsinbeterclinicaloutcomesthaninstitutional                         
longtermcare(Schwanen&Ziegler,2011;Szantonetal.2014;Mareketal2005).However                          
evenwiththepotentialtoageinplace,itisestimatedthatmorethan15%ofindividuals                             
residinginNursingHomes(NHs)areplacedthereinappropriately(Spectoretal1996).                       
Reasonsforinappropriateplacementinclude(a)publicfinancingthatfavorsNHsover                       
alternatives,(b)stateregulationsthatreduceviableoptions,and(c)lackofconsensusonthe                            
bestcareseting(Mareketal,2005). Whilefunctionalchalengescancompromise                       
independence,theprimaryinteractionbetweenanolderadult’shealthandtheirsurounding                       
environmentpresentthegreatestchalengetoindependence.TheCDC(2012)suggeststhat                      
aginginplaceisbestaccomplishedwithpreparationthatfocusesonadaptationofphysical                        
space,modesoftransportationandeverydayfacetsoflifepriortoincreasedphysical,cognitive,                        
orfunctionalneed. Whilehousingcanbeconsideredthelinchpinofwel­beingforolder                          
adults,thecurentnationalhousinginventorylacksbasicfunctionalandaccessibilityfeatures,                       
thusinhibitingolderadultswithdisabilitiesfromlivingsafelyandcomfortablyathome                        
(Fernand,2014).Giventhecurentandpredictedgrowthandcomplexitiesintheaging                         
population,safeguardingthatolderadultshavetheappropriatehomeenvironmenttheyneedto                        
ensurehigh­quality,independent,andfinancialysecureliveshasthustakenonnewurgencyon                         
anationallevel.​Thus,thequalityofthedesignedenvironmenthasthepotentialtobe                            
innovativeandintegraltonewtechnologiesthatmayimproveone’shealth.Theproposed                        
UNLVhomeoferstheabilitytoactivelyengageandmonitortheuser’shealth,whilestil                            
creatinganambianceofindependentliving.Intoday’shousingmarket,thedesignmayresolve                        
theneedforactivelyagingpopulationstofindspacesthatsupporttheirlifestylesandalow                            
them to continue living long, purposeful lives. 
 
TeamLasVegasisisamultidisciplinarygroupofstudentsandfacultyfromArchitecture,                       





Thistwo­yearefortwilbeintegratedintoseveraleducationprograms,includingtheSolarand                          
RenewableEnergy MinorandRenewableEnergy GraduateCertificates,theSchoolof                     
Architecture,andtheEngineeringSeniorDesigncourses.Inaddition,industrysupportis                      
providedthroughtheArchitectureandEngineeringAdvisoryBoards,andthroughexisting                     
partnershipswithinindustryandthepastDecathlonendeavour.Thefinaloutcomeofthe                         




Theconceptualdesignprocesshasbeeninspiredbythehousingmarketdemandforpersons                           
withdisabilitiesandthoseaging­in­place.Specificaly,meetingthephysicalandpsychological                     
needsofthesteadilyincreasingretireeandelderlypopulationsofSouthernNevadaisthe                         
drivingforceofthedesign.Ithasbecomeclearthatasthepopulationofthisdemographic                           
increases,therewilbeaneedforsupportive,livableenvironmentswhichintegrateintosociety                         
andoferoccupantstheabilitytolivesafelyandindependently.Withthisinmind,theteamhas                               
producedaconceptualdesignfora[technologicalyadvanced,comfortable,andadaptable                    
home that enables its occupants to thrive in this chalenging desert climate. 
Inspirationwasobtainedfromarticlescoveringtechnologicaladvancesinhome­basedhealth                    
care,aswelasinformationabouttheuniqueclimateoftheregion,the MojaveDesert.                             
Mergingthesecomponentsofersanopportunitytoaddressthedesignproblemof                       
consolidatingthedesignresponsetohotsummersandcool winters, withtheneedto                           
accommodatetheclientpopulationinamannerthataddressestheirneedsforaccess,mobility,                         
communications and safety. 
Sustainabledesignrenewableenergygenerationareintegralinarchitecturaldesignforthe                      
Mojavedesert,wheresuchpracticescangreatlyimprovefunctionandcomfortofthehome.                          
Thisisespecialyimportantforpersonswhomightbehouse­boundinsummerorwinter                         
seasons.Inaddition,smarthometechnologywhichalowstheusertoeitherhaveautomated                         
controloralowautonomousfunctionalitywilpermitdiagnosisandmonitoringbymedical                       
professionalsandfamilymembers.Theintegrationofrenewableandsmarthometechnologies                      
insuchamannerthatcanimprovethequalityoflifeforthetargetdemographicisakeyaspect                                 
of the proposed design. 
2.2 DESIGN APPROACH & DEVELOPMENT 
Threeprimaryfactorscameintoplayastheinitialdesignproposalwasdeveloped;(1)theneed                              
for multidisciplinaryresources,(2)meetingtheneedsofthetargetdemographic,and(3)                         
responsetolocalclimate.TeamLasVegasdeterminedthataninterdisciplinaryapproachwhich                       
involvesmultipleacademicdisciplines,aswelaslocalspecialists,earlyinthedesignprocess                        
wouldbeessentialtocorectlyaddressthedesigngoals.Seamlessintegrationofalthefacets                           
ofthehouseincludingsmarthometechnology,renewableenergyresources,anddemographic                       
andclimate­specificdesignstrategiescouldonlybeaccomplishedbyensuringpropersupport                       





ofthehomewilgreatlyimproved,bringingtogetherpassivedesignstrategiesandeficient                         
activesystemswhilealsominimizingtheenergyloadsrequiredforthehousetomaintainahigh                             
level of thermal comfort. 
Instrivingtocreatesuchahome,TeamLasVegasoutlinedseveralprinciplesrevolvingaround                           
theneedsofthetargetdemographictogoverneverydecision.Theseserveasguidelinesutilized                          
toinformthedesignchoicesandensureconsistencyofadheringtoavisionofcreatinga                          
functional,age­in­placehomeforcurentandfuturemembersoftheelderlycommunityof                        
Southern Nevada. 
The principles consist of: 
● Atentiontoorientationandaccessibility;efectiveandaccessiblecirculationpathsand                     
lines of sight between spaces 
● Promotinghealthylivingbothphysicalyandcognitivelythroughresponsivetechnology                   
and a tangible connection to the outdoors 
● Providing a safe and secure home in which residents feel protected yet independent. 
● Establishingahome­likecomfortableatmospherewithvaryinglevelsofprivacycontroled                   
by the occupant 
● Encouragingsocialinteractionthroughoperableoutdoorconnectionstothecommunityand                    
within the spaces of the home. 
Incorporatingthesedesignprincipleswhileenvisioninganinnovativedesignforthistarget                       
demographicinurbansouthern Nevadalendsitselftoasustainablehomethatwil be                          
responsive,universal,and maintainableforresidentsofanyphysicalability. UNLV’s                     
multidisciplinaryapproach wil alowustoinclude moderntechnologies withdigital                     
fabrication and innovative construction that is original and efective with the desert climate. 
Choosingdesignandconstructionelementsthatarewel­suitedfortheharshclimateofthe                          
MojaveDesertwilalowthefinishedhousetobepreparedforanypotentialconditiontherein,                           
makingthetransitiontoanyotherlocationintheSouthwestaseamlessone.Truetothenature                             
ofthecompetition,akeytechniqueTeamLasVegaswilemploywilbegeneratingenergy                            
throughphotovoltaicsolarpanelsandsolarthermalsystems.Thispracticehighlightsbuilding                       
orientationastheforemostimportantdesigndecision,asitmustprovidethemosteficientsolar                          
angleforthegreatestpowergenerationtosupplybuildingoperationrequirements.Large                       
overhangsandsolarscreensthatofercoolshade,aswelasanexternalshelthatiselevated                             
fromthemainlivingcore,wildecreasethermalbridginganddecreasetheoveralheatgainson                              
thebuildingenvelope.Theglazinghasbeenstrategicalyarangedtocontroldaylightentering                        
thebuilding,oferingthebenefitofnaturallightingwithoutthedirectglareandheatofthe                              
desertsun.Indirectanddifusedlightenteringthroughperforatedscreenwalsoncalculated                         







Thequintessentialgoalofacomfortablehomeisthatitcombinesafordabilitywitheaseof                        
maintenanceanduse.Tailoredtooptimizethewel­beingofelderlyanddisabledpersonsthe                         
housedesignedbyTeamLasVegaswil makethisgoalarealitythoughtheuseofintegrated                               
health monitoringtechnology.ColaboratingwiththeUNLVSchoolofNursingandthe                       
DivisionofAliedHealthSciencesandsouthernNevadahealthcareprofessionals,TeamLas                        
Vegasproposestomergeunobtrusiveelectronicswithacomfortablelifestylesothatausercan                         
independentlyliveinalow­maintenance,energy­eficienthome.Inordertofacilitateanideal                    
homelife,thesystemsinhousemustbeeasytosetupandmaintain.Thebulkoftheenergy                                
suppliedtothepowersystemofthehomewilnotonlyberenewable,butreadilyaccessibleas                             
wel;suppliedbyanintegratedphotovoltaicsystemwithgridbackup.Thiseficientlayout                         
mappedinthearchitecturaldesignwouldseparatethehouse,creatingaseparationofpublic                        
andprivatespacesbyamodulethathousesmechanicalequipment. Walsandflooringwil                          
needtobeinstrumentedandprovideaccessformaintenanceandrepairs.Furthermore,the                         
modular,pre­fabricatedstructurewilalsoconsolidateothermechanicalandplumbingelements                     
involvingthewaterstorage&distribution,&solarthermalcolection.Inordertosustainand                         
providepowerforalhealthcaresystemsintegratedintothehome,powergenerationand                         
managementanddatamanagementwilbekey.Screentechnologies,motionsensors,and                       
bioinformaticssystemswilrequiremorepowerthananaveragehome,andthusnecessitatea                         
larger than usual demand for renewably generated power. 
2.4 MARKET VIABILITY CONCEPT 
Theinvestigationofmarketviabilitybeganwithcarefulconsiderationofthecurentconditions                       
ofthecityofLasVegasandthesuroundingvaley.Contrarytoitstypicalassociationasa                             
resorttown,inrecentyearsLasVegashasgarneredmuchsuccessasaleaderinthefieldof                              
healthcare.Anadvisorycouncilofmedicalprofessionalswasformedin2013tocreateamaster                         
planwithgoalsofexpandingandrevitalizingtheLasVegasMedicalDistrict.Thescopeofthis                             
initiativeisbroad,encompassingqualityofhealthcare,creationofjobsthroughbothnew                       
facilitiesandeducationalcolaborationwithUNLV,andbeautificationofthedistrict.In                       
consideringhealthcareasagrowingfieldinSouthernNevada,TeamLasVegasdecidedto                         
designforthedemographicswhichtypicalymakethemostuseofthesehealthcareservices,                          
andexaminehowrecentinnovationscanbeintegratedinhousingtoimprovetheirlives.With                          
thisdesigntargetinmind,thechoicewasmadetodevelopahousethoselookingtoliveout                               
theirlateryearsinLasVegasinhealth,comfort,andsafety.Theintegratedhealthmonitoring                           
systemsandoveraladaptablehealth­promotingdesignareintendedtoappealtoalargebut                        
oftenoverlookeddemographicincludingretirees,anddisabledpersonsofalageswithmedical                       
conditionsthatrequireassistance.Itistheteam’sbeliefthatsuchadesigncouldserveasa                            
modelbywhichelderanddisabledpersonscanlivehigherlevelofdignityandqualityoflife,                               
whileassuringtheirsafetyandindependence.Theprototypeisintendedtobeeasilyadaptable                        
tosuitbotharangeinneedsaswelasanindividual’schangingneedsthroughtheyears.Inthis                               






Adaptabilityofthehousewouldbemadepossiblebyselectionofthetypesofintegratedsmart                           
homesystemstosuiteachparticularoccupants’needs,aswelasalevelofmodularityin                         
designalowsforcustomizablespacesoradditionstothestructure.Astheresidents’housing                         
requirementschangewithage,additionalmodulescouldbeaddedtoaccommodatethem.Such                       
additional modulescouldincludeanadditionalbedroomtohouseacaretaker,amodule                       
containingmoreadvancedmedicalorhealthmonitoringequipment,orevensimplyaspare                       
roomforadditionalworkspaceandstorage.Thisfeaturealsoincreasesthemarketabilityfactor                         




UNLVhaspreservedasignificantportionofthecriticalknowledgeandexperience                      
infrastructurethatwasinstrumentaltoitsSolarDecathlon2013successes.Onthisnewproject,                          
engineeringconsultationhasbeenpresentfromthefirstiterationofthelayouttobeter                           
integratewitharchitecturalconceptsandsimplifyinstalation&servicingduringconstruction.                    
Lessonslearnedfromthe2013SolarDecathlonfinalreportarebeingcommunicatedtoalteam                           
members.Principallessonslearnedfromthe2013competitionincludeaneedtohavebeter                         
integrationofengineeredsystemsrequirementswitharchitecturaldesign,amorecohesive                    
managementstructure,anearlierstarttofundraising,animprovedaccountingprocesstospeed                     
beterenvironmentalprotectionformaterialsduringconstruction,abeterintegratedplanfor                      
selectionandacquisitionofinteriorfurnishings,andbothbetershockisolationandimproved                        
trailer connections for transportation to the competition site. 
2.6 DECATHLON HOUSE AFTER THE COMPETITION 
Thereareseveralpost­competitionprospectsforpromotingtheSolarDecathlon2017houseas                        
a model of renewable health​ sustaining design for seniors in Las Vegas. 
● TheLasVegasMedicalDistrict:TheSolarDecathlon2017housecouldbeviewedbya                            
widerangeofmedicalprofessionalsandpotentialclientsinthisdesignatedcenterof                        
innovativemedicalfacilitiesandcare.LasVegashostsnumerousmedicalconventionsand                       
industrygatherings,throughwhichtheimpactofthehousecouldreachinternationalyasa                        
model of the use of new and integrated healthcare technology in the home. 
● DowntownLasVegasRedevelopmentArea:Iflocatedhere,theSolarDecathlon2017                      
housewouldbeviewedbytouristsaswelaslocalinnovatorsandentrepreneurswhocal                           
thisareahome.Itcouldserveasamodeltopromotethemoreactivelifestyleofmodern                            
seniors.Integrationintoapop­​uphousingdevelopmentisalsoapossibilitywiththis                      
project,whichwouldencouragecommunityandsocialengagementwithdiferentage                     
ranges that other senior living opportunities can lack. 
● UNLVsite:LocationataUNLVsitewouldalowArchitectureandEngineeringstudentsto                        
continuetomonitortheperformanceofthestructureandexplorepotentialnewtechnology                       
andapplicationsinensuingyears.Additionaly,thehousewouldbeaccessibleasan                         
educationalopportunityforstudentsinanyrelevantprogram(includingSolarand                     







DuetotheinterdisciplinaryapproachTeamLasVegashascommitedtoapplyingtothedesign                          
oftheSolarDecathlon2017house,theopportunitiesforintegrationintoUNLV’scuriculum                         
andsupportfromarangeoflocalindustriesareplentiful.UNLV’stwo­yearefortwilbe                           
integratedintoseveraleducationprograms,themostprominentbeingengineeringseniordesign                       
courses(supportedbyFredandHarietCox),aldegreeprogramsoferedbytheSchoolof                            
Architecture(B.Arch.,M.Arch.,InteriorArchitecture,andLandscapeArchitecture),theSolar                   
andRenewableEnergyminorandRenewableEnergyGraduateCertificate(bothsupportedby                       
NVEnergy).OtherdisciplinesuponwhichUNLV’sSolarDecathlonteamwilrelyinclude                         
ComputerScience,Business(Finance, Marketing,Economics,Accounting),Construction               
Management, Graphic Design/Fine Arts, Hospitality, Nursing, Environmental Studies,               
Medicine,andCulinaryArts.Inaddition,industrysupportisprovidedthroughtheArchitecture                       
andEngineeringAdvisoryBoards,andthroughexistingpartnershipswithregionalindustry                     
leaders and professionals. 
Integration into Existing Programs: 
TeamLasVegas’interdisciplinaryapproachforitsupcomingSolarDecathlon2017entry                       
provides manyopportunitiesforintegrationintoexistingcuriculaacrosstheuniversity.                     
Examples where there is a potential for relevant, high­impact learning include: 
● TheSchoolofArchitectureoferscomprehensiveundergraduateandgraduateprogramsin                   
architecture,aswelasundergraduateprogramsinlandscapearchitectureandinterior                    
architecture.TheSchoolisjuststartingtooferanew Master’sdegreeinHealthCare                         
InteriorDesign,whichefectiveJanuary2016,wilprovideaneducationalexperiencethat                      
corespondstothecurentstateofprofessionalhealthcareinteriordesignpracticeandthe                       
competenciesneededtoberecognizedasa(AAHID)boardcertifiedhealthcareinterior                    
designer.Inthestandardcuriculum,adedicatedSolarDecathlonstudioclasswilbe                        
oferedintheSpringandFalsemestersof2016forthedurationofthecompetitionin                           
whichthemajorityofdesignanddocumentationwilbemanagedandcompleted.This                        
studiowilenableinterdisciplinarycolaborationbycombiningmultiplemajorstoenrolin                     
the course. 
● TheColegeofEngineering’sseniordesignprojectservesasacapstoneforstudents’                        
academiccareers,requiringstudentstousetheirengineeringeducationtocreateapractical,                      
realworldsolutiontoanengineeringchalenge.Theseniordesignexperienceisoften                       
multidisciplinary, makingtheSolar Decathlonefortanexcelentoptionforstudent                     
projects.Asanexample,civilengineeringstudentsevaluatedthestructuraldesignfor                       
UNLV’s2013SolarDecathloncompetitionentrySeniorDesignCompetitionparticipants                   
haverecentlyfocusedonsustainability­relatedprojectssuchassustainableverticalfarms,                    
completegreencommunitiesfortheUnitedStatesandIraq,electriccarconversionsand                         
home meteringsystems.Altheseprojectshavehelpedthestudentsdevelopabeter                        
understandingofsustainableissuesandhelpedtheseyoungengineersunderstandthe                     






● TheSolarandRenewableEnergy MinorandRenewableEnergyGraduateCertificate                     
ProgramsatUNLVprovidestudentswiththeopportunitytolearnabouttechnicaland                       
social/policyaspectsofrenewableenergyTheminorprogramandtheGraduateCertificate                      
inRenewableEnergyofertwotracks,oneinpolicyandoneinscienceandengineering,                           
specializedqualificationsforcareerprofessionalsintheenergyindustry,professionalsfrom                    
otherfieldsseekingentryintothecleanenergyfield,orcurentlyenroledgraduatestudents                          
seekinganaddedspecialization. Withtheirfocusonimprovingthefieldofsolarand                          
renewableenergyusage,boththe MinorandGraduateCertificateprogramsinherentlylend                       
themselves to integration with the Solar Decathlon. 
● TheColegeofBusinessprogramsinmarketing,economics,finance,andaccountingwil                     
contributetothesuccessoftheteamthroughcuricularandco­activities.Forinstance,the                         
LiedInstituteforRealEstateStudieshasadvancedknowledgeoftherealestateindustry                          
andpublicpolicyoftheregion.Thiswilbeinvaluableindeterminingthemarketviability                          
ofthehouse.Inaddition,theCenterforEntrepreneurshipishousedintheColegeof                          
Business and interacts with units across campus to promote entrepreneurship in students. 
● TheColegeofUrbanAfairsofersprogramsincommunications,journalismandmedia                     
studieswhichwilaidinsuccessfulypublicizingTeamLasVegas’sefortstogain                         
exposureandsupport.UNLVTVhasrelevantexperiencesupportingstudentandfaculty                       
educationandresearcheforts,whilestudentsandfacultyofTheHankGreenspunSchool                        
ofJournalismand MediaStudiesareontheleadingedgeofappropriateuseofmedia                           
technologies for communication to the public. 
● TheNursingandSchoolofAliedHealthScienceshasseveralprogramswhichcanserveto                           
strengthenTeamLasVegas’entryinSolarDecathlon2017.TheDoctorofPhilosophyin                        
InterdisciplinaryHealthSciencesprovidesaninnovativeapproachtohealthcareresearch                  
andrespondstothegrowingdemandtohaveaninterdisciplinaryfocustocomplex                         
healthcareproblems.TheSchoolof Nursing’sundergraduatenursingprogramhas                   
patient­centeredcareatthecoreofthecuriculum.Thisprojectwouldfitwel withupper                          









Forexample,manyrequiredcoursesintheSchoolofArchitecture’scuriculumalreadyexplore                       
facetsofthedesignanddevelopmentalprocessesnecessarytocompletingasuccessfulSolar                      
Decathlonhouse.Inseveralcases,thehousedesigncanbedirectlyutilizedasthecoursetopic                            
orasacasestudy.ThisisparticularlytrueinthecaseoftheSchool’sIntegratedBuilding                             
Systems,ConstructionTechnologies,BuildingStructures,andEnvironmentalControlSystems                 





the pedagogical objectives oftherespective disciplines. Withcarefulplanningand                     
communicationbetweenthedesignteamandBuildingTechnologiesprofessors,thesegoalscan                       
bemetbydesigningthesecriticalsystemsfortheSolarDecathlonHouse.Asimilarapproach                            
canbetakenwithengineeringcourses,wherestandardcoursesinelectricalandmechanical                        
engineering,suchassolarthermalsystemsdesignandphotovoltaicdesigncanusethesolar                          
homeasacasestudy.Additionaly,seniordesigncapstonecoursescanservetoprovide                          
projectedbasedlearningforengineeringstudentsseekingtosolvedesignproblemsassociated                      
withinnovativefeaturesofthehome,suchaspoweringthesensorswithrenewableenergy,                         
integrationintoamonitoringandcontrolsystem,anddesignandconstructionofactivefloors                         
andwalsthatmeetstructuralrequirementswhileprovidingforinstalationandmaintenanceof                        
datasystems.AcasestudyapproachcanalsobeusedintheHealthSciences,wherenursing,                            
kinesiologyandnutritioncoursescanuseaginginplaceastheparadigmforlearningabouthow                             
to deliver care to elder and disabled persons. 
StudentmembersofTeamLasVegaswilhaveawide­rangeofinternshipopportunitiesboth                        
insideandoutsidethescopeofengineeringandarchitecture.Forexample,engineeringstudents                        
curentlyinternatBombardRenewableEnergy,NVEnergyandSouthwestGasCorporation.                      
ArchitecturestudentsinternatTSK, KGA, Klai­JubaandLGA. Studentsfromthe                       
communicationsportionoftheteamwilbeabletoexploreinternshipopportunitieswith                        
UNLV MediaRelationsandtheUNLVFoundation­atraditiontobecariedonfromthe                            
UNLVDesertSolteamof2013.Studentswilalsobeabletoexploreopportunitiestointegrate                         
theSolarDecathlonthroughindependentstudyprojectsingraphicdesign,healthsciences,and                        
business. 
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Thegrossareaofthehomeis970squarefeet.                 
Thetotalestimatedcostfordesign,planning,             
construction,transportation, deconstruction     
andhaulingbacktoLasVegasoftheUNLV               
Solar Decathlon is estimated to cost           
$1,020,000.Thecostisdividedintothree            
phases; design and planning phase,         
constructionphase,andcompetitionphase.         
Theestimatedcostofthedesignandplanning              
phaseis $180,000. Afterthe designis             
completedthehomewilbeconstructedas             
separatemodulesinLasVegas.Theestimated            
costofPhaseI,Constructionis$410,000.            
Duringthe Competition PhaseII,the           
moduleswilbetransportedandinstaledat            
thecompetitionsitewiththehelpofpaid               
student labor and professionals. The         
constructedhomeatthecompetitionsitewil            
bebrokendownandtransportedbacktoLas              
Vegas.EstimatedcostfortheCompetition           






UNLVsuccessfulysupportedthe2013Solar           
Decathlonteam witha majorfundraising          
efort,andthe universityleadershiphas           
commited to support the 2017 team. 
Inthe eventthat UNLV’s proposalis             
accepted,the Provost wil establish an           
internalaccountfortheSolarDecathlonprojecttofacilitatecashflowmanagementand                        
streamlinethedonationandpurchasingprocesses..DeansfromColegeofEngineering,                      
ColegeofFineArts,ColegeofUrbanAfairs,ColegeofBusiness,theSchoolof Nursing                         
andtheDivisionofAliedHealthScienceswilcontributebyalocatingfundsforgraduate                          
studentassistantships,undergraduateresearchassistantships,andstafsalary.Inaddition,the                   






Operatingunitsoftheuniversity,includingFacilitiesand Maintenance,Planningand                     
Construction,Purchasing, WebCommunications,MediaRelations,AlumniRelationsandthe                   
OficeofInformationTechnologywilassignpersonneltohandletheday­to­dayproject                       
specifics. StudentworkersandgraduateassistantswilbeavailabletoassistUniversitystaf                        
with project tasks. 
ItistheintentofTeamLasVegastoofertheUNLVcommunityandthecommunitiesof                              
SouthernNevadaseveralavenuestoengagewithandenrichthebuildingofthishome.Team                           
LasVegaswilcoordinatewithstudentgroupsfromtheColegesofEngineering,FineArts,                          
Business,UrbanAfairs,andAliedHealthSciences,toengagestudentsatvaryinglevels                       
including team recruitment, event and social engagements, and community building. 
PrivateexternalgivinginsupportofTeamLasVegaswilbecoordinatedbytheUNLV                            
FoundationanIRS501(c)(3)nonprofitorganizationthatisthedesignatedorganizationfor                      
charitablegivingtoUNLV.TheFoundation’ssupportwasakeyaspectinraisingover                          
$500,000 for the UNLV’s 2013 Solar Decathlon competition entry. 
3.3. INDUSTRY SUPPORT 
Manycompaniesthathelped withthe2013teamhaveexpressedenthusiasmtoagain                         
participateinUNLV’seforttowardsthe2017SolarDecathlon.Theteamleadershiphas                        
identifiedfour majorareasoftheprojectthatwil needassistance:(1)architecture,(2)                           
engineering,(3)construction,and(4)patientcare. TeamLasVegashasalsoidentifiedkey                           
companies,includingincludeLuchesiGalatiArchitects,NVEnergy,andBombardRenewable                     
Energythatarewel­suitedtoassistintheprojectbyprovidingtrainingtoteamoficersand                            
memberstobuild,transport,andoperatetheirhomesafely.Inaddition,UNLV’sEngineering                       
andArchitectureAdvisoryBoardsandlocalengineeringassociationshaveshowntheirsupport                       
for this efort (see Leters of Support). 
Regardingpatientcare,theproposeddevelopmentofahealth­carecentrichomehasalready                       
engagednewpotentialcolaboratorsfromthehealthcarecommunity,includingUniversity                   
MedicalCentertheLouRuvoCenterforBrainHealth.TheLouRuvocenterwilbeworking                              









TheprojectconsistsoftheproposedresidencelocatedinsouthernNevada.Theprojectis                         





approximately700squarefeet.Theproposedscopeistodesignandbuildthehouse,aswelas                             
ensureafinallocationforitafterthecompetition.Pleaserefertotheconceptualdesignpackage                            
toidentifytheareaofwork.UNLV,incolaborationwithlocalconsultants,wilprovide                          




Theentireworkplanconsistsofofthreemajorphasesspanningtwoone­yearbudgetperiods:                           
TheDesign&Planningphasesoccursin2016andandtheConstructionandCompetition                          
phasestakeplacein2017.Eachperformanceperiodphaseissplitupintotasksandsubtasks,                             
detailinghowtoachievethedesiredprojectgoals.Asummaryoftasksandsubtasksisshown                           
















UNLV’stwo­yearplanandcommitmenttothecompetitionrecognizesoneannualGo/No­Go                      
decisionpointperperformanceperiod.TheGo/No­Godecisionpointswilbeevaluatedbya                         
commiteethatconsistsof membersofadvisoryboard, whichincludesthePrincipal                       
Investigator,Project Manager,andUNLVAdministration. UsingaGo/No­Godecision                  
checklist,theteamwilidentifyanyseriousgapsanddeficienciesintheprojectandaddress                            
thembeforemovingfurther.Thedecisionchecklistwilanalyzethecurentmetricsofthe                          
projectrelatingtocost,constructability,andcurentperformancetomakeanaccuratedecision.                      















Project management wil beacolaborativeefortbetweenstudentleaders,theProject                      
Manager,andfacultyandstaf workingatthedirectionofthePrincipalInvestigator.Al                          
studentteammemberswilreporttostudentleaders,whowilreporttotheProjectManager.                           
ThePrincipalInvestigator,withconsultationfromCo­ProjectInvestigatorsandtheProject                     
Manager, wil make al final executive decisions regarding the project. 
Inresponsetotheuniversity’stwo­yeareforttowardsthe2017SolarDecathlon,UNLVwil                          
dedicateresourcestohireoneful­timestaf memberthatwildirectlyinterfacewiththeteam                            
andserveasasaProjectManager,andwilassignanadministrativeassistanttosupportal                           
purchasing and contracts for the UNLV’s entry in the competition. 
Properschedule managementwil beintegratedintotheproject managementprocessto                       
establishanaccuratetimelinefordeliveringtheproject.Inordertoavoidmissingdeadlinesand                          
































Nasko Balaktchiev Architecture  Evan Thomas Electrical Engineering 
Andrew Doran Architecture Armon Latifi Electrical Engineering 
Taryn Peake Architecture Mathew Pedraza Mechanical Engineering 
Brandon Wetzel  Architecture Alan Bruno Mechanical Engineering 
Brenda Tena Interior Architecture Darius Jackson Mechanical Engineering 
Elias Benjeloun Kinesiology Saul Mendoza Computer Science 
Mathew Segundo Graphic Arts Nir Herscovici Computer Science 
Katrina Castrilo Graphic Arts Nicholas Huynh Business 
COMMUNICATIONS AND​ CONFLICT RESOLUTION 
TeamLasVegasrecognizesthattheneedforaclearandconcisecommunicationsprocessthat                            
anticipatesissuesandprovidesclearresolutionwhennecessary.Theprojectstructureprovides                       
adeliverysystemwheredesignandconstructionarecontractedasasingleentitythatwil                            
design,engineer,procureandexecuteconstruction.Withinthisstructure,TeamLasVegaswil                         
utilizedecisionmatricesandtheexpertiseofdesign­buildprofessionalsinthecommunityto                      
mediate issues and ensure issues are resolved in a timely and fair manner. 
TeamLasVegashasidentifiedthreewaystocombatanypotentialconflictthatmayenergy                            
over the next two years: 
● TeamLasVegaswilutilizethearchitecturaldesignconceptasabasisfordirecting                         
decisionsanddrivingresolutions.Toreducethenumberofconflicts,opendialogueand                        
communicationbetweenalparticipantsiscrucial.Keytothisisasuccessfulandstrong                       
leadershipteam.Theprincipalinvestigator,projectmanagerandalteamleadershave                       
shownstrongcommunication,leadership,andtechnicalskilsandwilencourage                   
discourseasameanstoearlyandsuccessfulconflictresolution.Theteamwilrelyon                          
coordinatedleadershipandfrequentcommunicationsinalfiveteamstomeetthe                       
demands of the integrated Design­Build schedule. 
● Theadvisorycommiteesetuptoconsultfortheprojectwilactasanarbitrationboard                            
whennecessary,aswouldbedoneontraditionalDesign­Buildprojects.TheUNLV                      
AdvisoryCommiteeconsistsofrepresentativesfromUNLVSchoolofArchitecture,                  




TeamLasVegaswilbecomposedofanextensivelistofteammembersfromavarietyof                              
disciplines witharangeofexperience.Architects,engineers,interiordesigners,graphic                    





thetargetmarket.Fromthebeginning,therangeofexpertisewilhelpinformdecisionsthat                            
alowforadesigntofitthedesertclimateaswelaspromotethedesignprinciplesdesiredinan                              
age­in­place home. 
 
Intheearlystagesofthedesign,studentsandfacultyfromtheSchoolofNursing,Schoolof                              
SocialWorkandtheDivisionofAliedHealthScienceswilbeinstrumentalingeneratingdata                          
anddeterminingthetechnicalspecificationsthatwilbeincorporatedintotheprojec.Their                         
professionalexperiencesandongoingresearchwilenrichtheprojectandinspirethedesign.                         
Dr. Catherine Dingley, AssociateProfessor,Schoolof Nursing, wiltaketheleadon                         
coordinatingHealthSciencescontributions.Dr.AbbieKirkendalwilcoordinatecontributions                   
from the School of Social Work. 
 
TheSchoolofArchitectureprojectinvestigator,ProfessorFernandez­Gonzalezhasconducted                  
extensiveresearchonthermalcomfort,energyeficiency,greendesign,passiveandlow­energy                      
heating/coolingsystems,andwaterharvesting,treatmentandreusesystems.Hisexpertisewil                       
beinvaluableasthedesignisrefined,ensuringthehouseisparticularlywel­adaptedtothe                         
MojaveDesert.OtherfacultymembersfromtheSchoolofArchitecturewilhelpguidethe                          
studentsthroughtheprocessofconstructiondocumentation,constructionadministration,and                  
other project delivery practices. 
 
Theengineeringteam,coordinatedbyDrs.DaveJamesandDr.BobBoehm,includesfaculty                           
andstaf whohaveworkedonavarietyofinterdisciplinaryprojectsinrenewableenergy,solar                          
energyapplications,solarpowergenerationfromboththermalandphotovoltaicapproaches,as                      
welasbuildingapplicationsofsolarenergyandzeroenergybuildingdesign.Otherexpertsin                          
structural,civil,materials,andconstructionengineeringwilcontributesubstantialytoTeam                    
LasVegas’designprocess.Thecommunications, marketingandoutreachteamincludes                     
expertsthatunderstandtheregionalrealestatemarketandhowbesttocommunicatethe                          
complexitiesassociatedwiththeSolarDecathlonhomethatpromotesrenewableenergyand                       
energy eficiency. 
 
ProfessorBoehm,DirectoroftheCenterforEnergyResearch,isanationalexpertinprojects                         
thatinvolvesolarpowergenerationfromboththermalandphotovoltaicapproaches,aswelas                         
buildingapplicationsofsolarenergyandzeroenergybuildingdesign.Dr.DaveJamesisan                          
associate professorinthe Departmentof Civiland Environmental Engineeringand                     
ConstructionaswelastheDirectorofSolarandRenewableEnergyProgramsatUNLV.Rick                         
Hurtisaresearchengineerinthe MechanicalEngineeringDepartmentwithafocuson                        
renewableenergyresearchspecificalypowergeneration.Heparticipatedindesignand                     
evaluationofnewnetzeroandpeak­shavinghomesintracthomesetings.Heplayedalarge                            
roleinthesuccessofthepastUNLVSolarDecathlonteam.Dr.PramenShresthaisan                              
associate professorinthe Departmentof Civiland Environmental Engineeringand                     
Constructionwhohascontributedsignificantlytoconstructioncostestimationforanumberof                      
projectsincludingthe2013SolarDecathlon.AtilaLawrenceistheCoordinatoroftheInterior                         





issuesofstrategic managementoftotalprojectdeliverysystemsandthesocialand                         
psychological dimensions of human experiences in the built environment and housing. 
 
ThePrincipalInvestigator,Dr.Jameswilbecommited½timetotheprojectin2016through                           
coursereleaseandrelieffromotheradministrativeduties.Hiscommitmentwilriseto¾time                           
inSpring2017andfultimeinsummerandfal2017.TheUniversityhascommitedto                             
providing course and administrative release time and summer pay to Dr. James for his service. 
Otherfacultyco­investigatorswilreceive1to2coursereleasesperyeartocovertheir                          






TheCenterforEnergyResearch(CER,htp:/www.cer.unlv.edu)isasoft­money­funded                 
operationthathasperformedanumberofsolarandrenewableenergyprojectsoverthelast15                            
years.IncludedhasbeenaprojectfundedbytheNationalRenewableEnergyLaboratory                        
(NREL)onthedevelopmentofazeroenergyhouseanditsenergyperformancecomparisonto                         
anadjacentcode­builthouse.Bothweremonitoredforfiveyears.TheCERhasjustconcluded                             
acolaborationwithPulteHomesandNVEnergyonalargeDOE­fundedprojectonthe                            
developmentofanewhousingtract(185homes)thatisdesignedtoreducetheelectricalenergy                           
peakdemandby65%comparedtocode­builtdevelopments.CERalsohasaSolarSitethathas                             
twolargehighconcentration(500X)PVsystems,anumberofsolarandhybridlighting                          
systems,includingaSunlightDirectsystem,andaFaçadeEvaluationFacility.Lastly,CERhas                         
awidevarietyoftestingfacilitiesrelatedtoPVandsolardomesticwaterheatingcomponents                           
andcorespondingevaluationcapabilitiescurentlyoperatingatseverallocationsontheUNLV                     
campus. 
 
IntheSchoolof Architecture,The NaturalEnergies AdvancedTechnologies(NEAT)                     
Laboratory(htp:/www.unlv.edu/labs/neatl)wasestablishedinthesummerof2004froma                   
donationbytheH.R.andE.J.HayCharitableTrustwiththeintenttoevaluatepassiveandlow                                
energystrategiesfordaylighting,heating,coolingas wel ason­site waterharvesting,                       
treatment,andreuse.Tothatend,theNEATLaboratory’smissionistopursueenvironmentaly                         
andculturalyresponsibledesignthroughtheuseofappropriatetechnologies.NEAThasan                        
outdoortestareawhereprototypespermitinvestigationoftheperformanceofgreenroofs,roof                         
ponds,andthermalinsulationmaterials.Theoutdoortestareaalsohasacompleteoutdoor                          
weatherstation.Thelab’sindoorfacilitiesincludethemainlaboratoryspace,asmaloficeand                            
graduatestudentworkstation.TheSchoolofArchitecture’sDavidG.HowrylaDesign­Build                    
Labstrengthenstheschool’sabilityinrealscalebuildingconstruction.Primarilytoreinforce                       
theabilitytofabricatemetalworks,theDesign­BuildLabisequippedwithaPlasmaCamCNC                          
PlasmaCuter,aFlux­coreMIGwelderandvariousmetal­workingtools.Studentsareableto                         
performtwo­dimensionalcomputer­aidedcutingonthe4’x8’bedoftheplasmacuteron                         
metal.TheCraftStudioandtheDesign­BuildLabareadjacenttoeachother;theybothshare                              





on­siteconstruction.AlsosharingthebuildingyardaretheStructuresLabandtheNatural                           
EnergiesAdvancedTechnologiesLaboratory(NEATLab).TheStructuresLabhasthesame                       
high bay space, which can serve as a clean space for material or components storage. 
 
TheColegeofEngineering’soperatesamachineshop,ametalsshopandawoodshop.The                           
machineshopincludestwo miling machines,twolathes,abenchgrinder,a wire                       
wheel/deburingmachine,andanassortmentofsmalbench­topmachines.Themetalsshop                      
includesgeneralusemachinesandequipmentforsupportingmanufacturingandfabrication                     
processescommonlyfoundinmanufacturingmachineshops.Themetalsprocessingshoparea                      
includesasixteengaugefingerbrake,atwelvegaugepowershear,ahandshear,twomiler                            
weldingstations,aboxcornernotcher,aplasmacuter,twodrilpresses,twobandsaws,anda                              
bandsawbladewelder.Thewoodpreparationareahasateninchradialarmsaw,atwelveinch                                 
circularsander,andasixinchbeltsander.Theshopsalsohouseafive­axisHAASCNC                             
miling machine,a CNCturningcenter,andarapidprototyping machinethathave                       
restricted­useaccess.Thereisalsoalargeassortmentofhandandpowertoolsavailableforuse                            
in the shop or to be checked out to other labs. 
 
ContiguoustotheColegeofEngineeringshopistheMendenhalInnovationCenter,which                      
couplesentrepreneurshipwithdesigntoenhancethestudenteducationexperience.Thisfitsin                       
wel withtheSolarDecathlonforwhichinnovationindesignisneededandsomeofthenew                              
technologieshavepotentialforcommercialization.TheMendenhalInnovationProgramisa                   
resourceavailabletoEngineeringFacultyandtheirUndergraduateStudentsforthepurposeof                       
enrichingstudentexperienceinthecommercializationoftechnologythroughexposureto                    
independent“hands­on”activities.Theseactivitiesareaddedtonormalcourseworktosimulate                     
theproductconception,productdesignandproductproductionprocessesrequiredto                     
successfulycommercializetechnicalinnovation.Thelaboratoryspacecomprises2,500sq.ft.                    
ofspaceforgeneralfabricationandprojectwork,includinganelectronictestingandfabrication                          
area,acomputer­baseddesignarea,andspaceforundergraduateteamsparticipatinginnational                       
studentcompetitions.ProgramsintheCenterareunderwritenthrough$1miliongiftseach                        
from Dr. and Mrs. Robert Mendenhal and Mr. and Mrs. Fred Cox. 
 
ThenewestfacilityontheUNLVcampusistheScienceandEngineeringBuilding.Thisisa                            
state­of­the­artresearchandeducationfacilitythatpromotesaninterdisciplinaryenvironment                   
withflexiblelaboratoryspaceandintegratedresearchareas.Themachineshopisa2,500ft2                           
facilitystafedwithashopmanagerwith15yearsofexperienceandcanaccommodateprojects                          
ofsignificantsizeanddiversity.Coreequipmentincludestwofour­toncranes,aweldingarea,                          
CNCmilingmachines,otherstandardmils,presses,cuters,andbendingequipment,andrapid                         
prototyping machining from 3­D CAD files. 
 
ColegeofEngineeringalsooperatesthePeriniConstructionEngineeringLaboratorythathas                      
42computersthatareequipped withsoftwarerelatedtoconstructionengineeringand                       
management.Thecomputershaveschedulingsoftware(PrimaVera,SureTrak,andMicrosoft                   













The vision of a house that can mediate the disparity between the 
realms of a comfortable age-in-place home and the harsh desert 
climate of Southern Nevada is a central theme that has been 
the driving force in every design decision for this project. Team 
Las Vegas’ conceptual proposal ofers a unique combination of 
technology and architecture, while maintaining an environment 
of comfort and serenity. A spacious ADA compliant circulation 
path that is welcoming and easy to maneuver, provides railed 
and guided assistance with seating along the way. It ofers clear 
lines of sight between destinations that adds to the openness of 
the space and assists in navigation. The surounding colors and 
materials are purposely selected to promote a sense of warmth 
and a feeling of home. Sensible use of native vegetation and 
careful placement of screening afords a pleasing balance between 
privacy and outdoor connection, promoting a sense of wel-
being. These spatial characteristics, integrated with monitoring 
and diagnostic technology and sustainable design systems, serve 
to create a home that is not just livable and health-promoting, but 
a joy to experience.
“Buildings are deeply emotive structures which form our psyche. People think they’re just things they 
manuever through, but the makeup of a person is influenced by the nature of spaces.” - David Adjaye
key plan
Project Statement








































01 Automated drip irigation
 - maximizes water eficiency
 - ease of plant care
02 Master security system
 - centralized hub for smart 
  lock control
03 Automated smart locks
 - added security
 - ease of nightly lock up
04 Learning thermostat
 - central location   
 - adjusts to user paterns
05 Floor & roof sensors
 - sense activity & heart rate
 - Fal detection
06 Health monitoring systems
    - additional devices as required 
 
07 Smart TV
 - displays colected data
08 Smart appliances
 - increased level of eficiency
09 Biometric sample analysis
 - health monitored by retrieval  
  of samples
10 Sleep monitoring sensor
 - track respiration & sleep cycle
Circulation primary secondary tertiary
Project Program





06...............bath  82 SF
07...............bed 167 SF
08..............mech  29 SF






















































































































































Principles of aging-in-place design
The design of the interior environment and architecture consists of 
several principles in which evidence-based design research comes 
to fruition. Environments which integrate proper orientation for the 
user, operate autonomously in daily activities, provide intelectual and 
sensory stimulation, security, and balance private and social spaces 
are ideal for the aging individual. These principles create interior 
environments for true independent living and successful aging.  
1 facilitating orientation Priming the user with appropriate 
visibility through fenestrations of the building is a primary component 
to facilitate orientation. 
4 providing a safe and secure environment The 
interior environment is nestled within a sequence of transparent 
and opaque partitions to create a comfortable enclosure for privacy 
and security. The sequence of partitions alow for transparency and 
privacy in appropriate spaces. 
5 between private and social spaces The home is 
divided into social and private modules. Both modules alow for 
generous outdoor exposure and semi-visibility to the adjacent spaces 
to retain way-finding abilities. 
2 autonomy The project alows for autonomy in spaces where 
mobility may be most dificult for an older person, such as the 
kitchen, bath, and living space. 
3 intelectual + sensory-stimulation The design 
provides spaces for multipurpose activities and consequently a sense 
of novelty and variety throughout the day. It is a high priority to create 
variety in multipurpose spaces, as it is a form of intelectual and sensory 
stimulation. 
24
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Way finding and passive exercise The home 
provides simple circulation paths that encourage movement, 
improving the health of the resident by increasing their level of 
physical activity. The open floor plan alows for clear lines of 
sight and ease of orientation. 
Sustainable Design Strategies
Team Las Vegas plans to use passive strategies combined with innovative mechanical systems. Passive strategies include atention to orientation and shading, separation of “shel” from “core” for natural ventilation, and operable overhangs which control direct solar exposure. Energy analysis wil be used as an iterative modeling tool throughout the project to evaluate designs and identify cost-optimal eficiency packages at various stages of the development. Detailed simulation-based analyses wil be developed using material characteristics, envelope design, electrical and mechanical systems and component selection, and target energy-savings levels. Structural design wil satisfy a mobile and modular approach, as wel as maximize energy eficiency. Plumbing and mechanical systems wil be low-maintenance, cost-efective and durable. It is the hope of Team Las Vegas that the successful application of these principles in a residence wil serve as a model of sustainable living in the Mojave Desert.
Winter Seting - Perforated metal screens fold open to alow for direct light to enter the 
patio and house as a way to heat the spaces.
Summer Seting - Perforated metal screens cover the back patio of the house, keeping out 
the direct light to keep the spaces cool.
25
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 [Control Number: 1398-1513] [Mod Number: N/A] 
[Board of Regents, NSHE, obo UNLV] 
[Team Las Vegas (Solar Decathlon 2017)] 
 
 
A.  PROJECT OBJECTIVES 
 
To design and build an atractive, renewably-powered energy-eficient, inteligent and 
marketable home in the Mojave Desert that changes the way the elderly maintain their health. 
 
B.  TECHNICAL SCOPE SUMMARY 
 
The  project consists  of the  proposed residence located in southern  Nevada.  The  project is 
approximately 964 square feet of enclosed space with an adjacent courtyard and patio space of 
approximately 700 square feet. The proposed scope is to design and build the house, as wel as 
ensure a final location for it after the competition. Please refer to the conceptual design package 
to identify the area  of  work.  UNLV, in colaboration  with local consultants,  wil  provide 
architectural, interior design, landscape design, structural, mechanical, electrical, plumbing, and 
civil engineering services for this project. 
 
C.  TASKS TO BE PERFORMED 
 
BUDGET PERIOD 1 DESIGN & PLANNING PHASE– The Design & Planning Phase wil 
last through al of 2016 and wil consist of schematic design, design development, construction 
documentation, and funding reviews. 
 
Task 1.0: SCHEMATIC DESIGN 
Time Period: 2016, Q1 – Month 3 of Q1 
 
Task  Summary:  Data colection and schematic  design  wil start in January  of  2016 and  be 
completed through engineering senior design and architectural studio courses in the Spring 2016 
semester. This task entails the involvement of al coleges at UNLV to create an innovative and 
unique project that successfuly addresses the target market. Colaboration wil be required from 
the schools  of  Architecture,  Engineering,  Alied  Health  Sciences,  Business and  Social  Work. 
Integration of work between the schools wil alow the team to identify what technologies wil be 
integrated to  monitor and  diagnose the  health  of retirees, and  how those technologies  wil  be 
integrated  with the  home’s conceptual  design and  overal  goal  of the  Solar  Decathlon 
competition. 
Subtask 1.1: DESIGN PROGRESS 
Task Summary: The design wil be 50% complete by the end of this task. The building program 
and the floor  plan  wil  be finalized, and  major structural system and transportation  design  wil 
also  be  determined.  Preliminary finish  materials, engineered systems, and  other integrated 
technological features wil be explored in the schematic phase. 
Subtask 1.2: SCHEMATIC DESIGN SUMMARY 






Task  Summary:  The  Schematic  Design  Summary  detailing  non-standard  design features, 
communications strategies, site-operations  plans, and  health  & safety considerations  wil  be 
submited  by the  date required  by  DOE.  A comprehensive contest scoring strategy  wil  be 
created  during this  phase  of the  design, enabling the student team to evaluate every  decision 
using the previously agreed-upon design criteria.  
 
Subtask 1.3: Code Analysis 
Task Summary: Students wil conduct a code analysis on the home and perform a preliminary 
review with code oficials. Code wil be compliant with the Solar Decathlon Building Code, the 
2012 International Residential Code (IRC) of the International Code Council with amendments 
and the 2014 National Electric Code (NEC) of the National Fire Protection Agency (NFPA), as 
wel as local codes adopted by Clark County.  
 
Milestone 1.1: Detailed Construction Cost Estimate 
Milestone 1.2: Completion of Design Calculations 
 
 
Task 2.0: DESIGN DEVELOPMENT 
Time Period: 2016, Month 3 of Q1 – Month 1 of Q3 
 
Task Summary: Design development wil be continued from the previous Spring semester into 
summer, as an independent study course.  This  phase  wil conclude  before the start  of the  Fal 
2016 semester. 
During this task, the Project Manual writing wil be initiated. 
The  design  wil  be  100% complete  by the end  of this task.  The investigation and selection  of 
finish materials, engineered systems, and integrated technological features wil be finalized. 
 
Milestone 2.1: Constructability Review 
Milestone 2.2: Identify final location of proposed project 
 
 
Task 3.0: CONSTRUCTION DOCUMENTATION 
Time Period: 2016, Month 1 of Q3 – Month 3 of Q4 
 
Task Summary: Design development wil be continued from the previous spring semester into 
summer, as an independent study course.  This  phase  wil conclude  before the start  of the  Fal 
2016 semester.  Construction  documentation  wil  be  produced in  Autodesk  Revit in  order to 
maximize the capacity for an integrated  design approach.  Al  BIM  models and  documentation 
wil  be  upheld to the latest  version  of the  National  U.S.  BIM  Standard.  Training for  Autodesk 
Revit wil be provided by Autodesk Certified Professionals to ensure proper use of the software. 





 During this task, communication  wil  be enacted  between students and  professionals to  uphold 
the integrated design approach, and ensure that the project gets executed with proper structural 
analysis, detailing, and construction plans. Quality assurance and quality control process wil be 
performed to ensure careful coordination of the drawings. 
By the end of this task, the drawings, Project Manual, and Computer Animated Walkthrough wil 
be completed.  The  drawings and  project  manual  wil  be a ful-time commitment and 
colaboration  between architecture and engineering students.  The computer animated 
walkthrough wil be a colaborative efort between architecture, graphic arts, film, and marketing 
students.  
 
Milestone 3.1: Quality Control Review 
Milestone 3.2: 95% Construction Documents 
 
Budget  Period  1  Go/No-Go  Decision  Point:  Performance  Period  1 recognizes a  Go/No-Go 
decision  point  between the end  of the  Design  Development  Phase and start  of  Construction 
Documentation phase. At this point, UNLV and Team Las Vegas wil analyze the curent design, 
feasibility, and status of financial resources and fundraising. Through a careful decision analysis, 
UNLV wil decide whether the project is on schedule and can be executed properly. 
 
 
BUDGET  PERIOD  2:  CONSTRUCTION  PHASE - The  Construction  Phase  wil start in 
January of 2017 and wil last until just before the competition in October of 201. It wil consist 
of construction  of the  house, construction administration  phase, assembly/testing/transport, 
reassembly and  disassembly after the competition.  The annual  go/no-go  decision  point  wil  be 
evaluated at the start of this performance period.  
 
Task 4.1: Health & Safety Plan 
 
Task Summary:  The Health & Safety Plan wil be completed by February of 2017 as part of 
the  deliverables required  by the  DOE.  OSHA certification  wil  be received  by al construction 
participants by January of 2017. 
 
Task 4.2: Construction 
 
Task Summary: Construction wil begin in February of 2017 and wil last until deconstruction 
and permanent instalation after the competition. This task entails the fuly executed construction 
of the final  design through a  balanced colaboration  between student  workers and construction 
professionals.  A construction course  wil  be  ofered through the  School  of  Architecture to 
provide any extra help during this phase. 
 
Task 4.3: Final Deliverables 
 
Task Summary: The Jury Naratives, Audiovisual Presentation, and Project Summary wil be 
completed during this phase by the date required by the DOE. 
 






Milestone 4.1: Completion of Final Scale Model 
Milestone 4.2: Completion and Final Review of 100% Construction Documents, Project Manual, 
BIM Model 
Milestone 4.3: Health & Safety Plan 
Milestone 4.4: Submitals / Bidding 
Milestone 4.5: Inspection 
 
Budget Period 2 Go/No-Go Decision Point: The project team recognizes a Go/No-Go decision 
point at the start of the 2nd budget period. At this point, the funding review must find that 100% 
of the fundraising goal is met before construction is started. Construction documents wil have a 
final review  by  professionals and  wil  be evaluated for technical and financial feasibility. 
Through a careful  decision analysis,  UNLV  wil  determine if the  project  wil  be able to  be 
completed within the proposed project schedule. 
 
BUDGET PERIOD 3: COMPETITION PHASE – This phase wil start after construction and 
testing is completed, and the house is ready to be transported to the competition site in October 
of 2017. The phase wil consist of disassembly for transport, assembly, operation and testing at 
the competition site, and disassembly after the competition. 
 
Milestone 5.1: Complete competition setup 
Milestone 5.2: Place house on permanent site 
Milestone 5.3: Final Report 
 
 
D. PROJECT MANAGEMENT AND REPORTING 
 
ORGANIZATION 
Project management wil be a colaborative efort between student leaders and faculty advisors 
working under the Principal Investigator. The Principal Investigator, with consultation from Co-
Project Investigators,  wil  make al final executive  decisions regarding the  project.  Al student 
team members wil report to student leaders, who wil report to the Project Manager. 
In response to the  university’s two-year efort towards the  2017  Solar  Decathlon,  UNLV wil 
dedicate resources to  hire  one ful-time staf  member that  wil  directly interface  with the team 
and serve as a project manages for the UNLV’s entry in the competition, and wil also reassign 
an administrative assistant to support the  project  manager  with contract and  purchasing 
documents. 
Proper schedule management wil be integrated into the project management process to establish 
an accurate timeline for  delivering the  project. In  order to avoid  missing  deadlines and  key 
project  deliverables, a comprehensive  project schedule  wil identify al  project stages,  phases, 
and activities assigned to each team member. 





 GO/NO-GO DECISION POINTS 
UNLV’s two-year  plan and commitment to the competition recognizes  one annual  Go/No-Go 
decision  point  per  performance  period.  The  Go/No-Go  decision  points  wil  be evaluated and 
decided  upon  by a commitee that consists  of  members  of advisory  board,  which includes the 
Principal Investigator, Project Manager, and UNLV Administration. Using a Go/No-Go decision 
checklist, the team wil identify any serious gaps and deficiencies in the project and address them 
before  moving further.  The  decision checklist  wil analyze the curent  metrics  of the  project 
relating to cost, constructability, and curent performance to make an accurate decision. 
CONFLICT RESOLUTION 
Team Las Vegas acknowledges that conflicts wil arise during the design and construction of any 
project, and  has a thorough  understanding  of the  need for a clear and concise  process that 
anticipates issues and provides clear resolution when necessary. The project structure provides a 
delivery system where design and construction are contracted as a single entity that wil design, 
engineer,  procure and execute construction.  Within this structure,  Team  Las  Vegas  wil  utilize 
decision matrices and expertise of design-build professionals in the community to mediate issues 
and ensure issues are resolved in a timely and fair manner. 
Team Las Vegas has identified three ways to combat any conflicts over the next two years: 
• To reduce the  number  of conflicts,  open  dialogue and communication  between al 
participants is crucial. Key to this is a successful and strong leadership team. The project 
manager and al team leaders  have shown strong communication, leadership, and 
technical skils and wil encourage discourse as a means to early and successful conflict 
resolution. 
• While first relying on strong leadership in al five teams to meet the demands of Design-
Build schedules and the rigorous requirements of the Solar Decathlon Competition, Team 
Las Vegas wil utilize the architectural design concept as a basis for directing decisions 
and driving resolutions. 
• Finaly, the advisory commitee set up to consult for the project wil act as an arbitration 
board when necessary, as would be done on traditional Design-Build projects. The 
UNLV Advisory Commitee consists of representatives from UNLV School of 
Architecture, Howard R. Hughes Colege of Engineering, and UNLV’S Center for 
Energy Research, and Las Vegas engineering and architecture firms. 
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Milestone Summary Table 
Recipient Name: Board of Regents on behalf of the Nevada System of Higher Education (NSHE), University of Nevada, Las Vegas 

































from Start of 
the Project) 
1.0 Schematic Design  
1.1 Design Progress Milestone 1.1 
Detailed Construction 
Cost Estimate 
Work with the Construction 
Management Department and 
develop quantity takeoffs, 
review budget, and estimate 
total construction cost 
4 2 
1.1 Design Progress Milestone 1.2 
Completion of al 
structural, mechanical, and 
energy calculations.  
Work with civil, mechanical, 
and electrical engineers to 
derive al calculations 
necessary for the project 
4 2 
2.0 Design Development 
2.0 Design Progress Milestone 2.1 Constructability Review 
Review current design with 
project team and local 
professionals to identify 
major design flaws and 
assess project feasibility 
6 2 
2.0 Design Progress Milestone 2.2 
Identify the final location 
of the proposed project 
Work with local medical 
professionals to identify best 
location for completed house 
to continue research 
6 2 
3.0 Construction Documentation  
3.0 CD’s Milestone 3.1 Quality Control Review 
Conduct a thorough quality 
control inspection of 
construction documents and 
BIM model 
10 4 
3.0 CD’s Milestone 3.2 95% Construction Documentation 
Conduct a thorough review 
of 95% construction 
document set 
12 4 
  Go/No-Go Go/No-Go #1 Analyze current design, Through an advisory board, 6 2 
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Milestone Summary Table 
Recipient Name: Board of Regents on behalf of the Nevada System of Higher Education (NSHE), University of Nevada, Las Vegas 

































from Start of 
the Project) 
Decision Point feasibility, and status of 
financial resources and 
fundraising. 
UNLV and project team wil 
assess current status of 
project and its continuation.  
4.0 Construction 
5.1 Outdoor Testing Milestone 4.1 Final Scale Model 
Complete scale model to 
conclude design and inform 
construction 
13 5 
5.2 Deliverables Milestone 4.2 100% CDs, Project Manual, and BIM Model  




5.2 Pass lifetime Test Milestone 4.3 Health & Safety Plan  
Complete plan and get 
construction participants 
OSHA certified before start 
of construction 
13 5 
5.3 Initial Abrasion Test Milestone 4.4 Submitals / Bidding 
Submit necessary documents 
for approval, complete shop 
drawings identify contractors 
13 5 
5.3 Pass Abrasion Test Milestone 4.5 Inspection Complete al inspections  20 7 
5.0 Competition 
5.1 Outdoor Testing Milestone 5.1 
Complete setup at 
competition site 
Transport building, assemble 
at competition site and 






Milestone 5.2 Place home at final location 
Haul building back to Las 
Vegas, place at permanent 
site 
23 8 
5.2 Pass lifetime Test Milestone 5.3 Final Report 
Report wil be uploaded to 
EERE-Exchange 23 8 
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Milestone Summary Table 
Recipient Name: Board of Regents on behalf of the Nevada System of Higher Education (NSHE), University of Nevada, Las Vegas 

































from Start of 
the Project) 
  Go/No-Go Decision Point Go/No-Go #2 
Analyze available funding 
and fundraising strategies 
to assess successful 
completion of project.  
Through an advisory board, 
UNLV and project team wil 
assess current status of 



































Alfredo Fernandez-Gonzalez, M. Arch. 
School of Architecture. University of Nevada, Las Vegas 
4505 S. Maryland Parkway, Box 454018, Las Vegas, NV 89154-4018 
Phone: 702-895-1141; E-mail: alfredo.fernandez@unlv.edu 
Education 
M. Arch.  1999  Architecture University of Oregon (USA) 
Specialist  1996  Helio-design (Architecture)  National Autonomous University of Mexico (Mexico) 
B. Arch.  1993  Architecture University La Sale (Mexico) 
 Qualifications - Summary  
• Director of Natural Energies Advanced Technologies Laboratory, University of Nevada, Las Vegas. 
• Architecture Faculty  Advisor  on  2015  and  2014  UNLV DOE  Race-to-Zero  Competition (2015  entry 
received “Design Excelence” Award).  
• Investigator - 2017 UNLV Solar Decathlon (proposal due October 29, 2015). 
• Investigator - 2013 UNLV Solar Decathlon (entry received overal 2nd place). 
• PI or co-PI of 12 grants and sponsored research projects (total funding $372,000) 
• Author  or co-author  of  2  book chapters,  4  peer-reviewed journal  publications,  49 conference 
proceedings  publications  and technical reports,  and  85  presentations  at  national, international  and 
local conferences / meetings / workshops. 
 Registration 
Registered Architect, Mexico City, Mexico (#2077896) – 1995 – present. 











Professor of Architecture, University of Nevada, Las Vegas (USA). 
Associate Professor of Architecture,  University of Nevada, Las Vegas (USA). 
Assistant  Professor  of  Architecture  and Director  of the  Natural  Energies  Advanced 
Technologies Laboratory, University of Nevada, Las Vegas (USA). 
Assistant  Professor  of  Architecture  and Researcher  at the  Center for  Energy  Research, 
Education and Service, Bal State University (USA). 
Visiting Professor, King Mongkut’s University of Technology, Thonburi (Thailand). 
Ful Time Lecturer, California Polytechnic State University, San Luis Obispo (USA). 
Graduate Teaching Felow, University of Oregon (USA). 
Adjunct Professor of Architecture, National Autonomous University of Mexico (Mexico).
 
Relevant Synergistic Activities 
• Coordinator  of the  Building Sciences  & Sustainability  Graduate  Concentration in  Architecture.   The 
program graduates between two and five M. Arch. students per year with a focus in building sciences. 
• Responsible for teaching the  environmental control systems course sequence in the  architecture 
program, as wel as al the architecture courses listed in UNLV’s Solar and Renewable Energy Minor and 
Graduate Certificate. 
• Current  President  of the Society  of  Building Science  Educators (SBSE),  an  association  of  university 
educators  and  practitioners in  architecture  and related  disciplines  who support  excelence in the 
teaching of environmental science and building technologies. 
• Reviewer for the 2016 Passive and Low-Energy Architecture (PLEA) Conference. 
 
Selected Relevant Funded Projects / Grants 
1. Thermal Evaluation of Roofponds, H.R. and E.J. Hay Charitable Trust. 2004 – present. $90,000 
2. Efect  of the  Mean  Radiant  Temperature  on  Thermal  Comfort in  Passive Solar  Buildings (2  Phases), 
Evelyn and Harold Hay Fund / SBSE Program at Cal Poly. 2001 – 2004. $139,792 (total award) 
 Selected Relevant Peer-Reviewed Journal Publications 
1. Fernández-González, A.  2007. “Analysis of the Thermal Performance and Comfort Conditions Produced 
by Five Diferent Passive Solar Heating Strategies in the U.S. Midwest,” Solar Energy, 81(5), 581-593. 
2. Naticchia, B., Fernández-González, A., and Carbonari, A. 2007. “Bayesian Network Model for the Design 
of Roofpond Equipped Buildings,” Energy and Buildings, 39(3), 258-272. 
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Catherine Dingley PhD, RN, FNP 
School of Nursing, University of Nevada, Las Vegas 
4505 S. Maryland Parkway, UNLV Box 45-3018, Las Vegas, NV 89154-3018 
Office Tel.: 702-895-4062; Email: catherine.dingley@unlv.edu 
Education 
Ph.D.      2008  Nursing      University of Colorado 
Post grad cert 2003  Nursing Education    University of Northern Colorado 
MSN      1997  Family Nurse Practitioner          Mid western State University, TX 
BSN      1991  Nursing      University of West Florida 
RN Diploma  1978  Nursing      USC/Los Angeles Co School of Nursing 
Qualifications - Summary  
• Currently, Associate Professor, tenure track, School of Nursing, University of Nevada, Las Vegas 
• Completed a National Institutes of Health funded post-doctoral research felowship with a focus on aging and 
end of life care. 
• Significant clinical experience caring for older adults in community-based family practice seting and acute care 
seting 
• Active membership in the Center for Aging, University of Utah 
• Awardee - Graduate Felowship, Grant Makers in Aging 
• Research experience with older adults focused on choice / selection of long term care facilities 
• Certified by ELNEC (End of life nursing education consortium) 
• PI or co-investigator of 15 grants and sponsored research projects (total funding $1.7 milion) 
• Author  or co-author  of  13  peer-reviewed journal  publications,  8  book chapters and technical reports, and  55 
presentations at national, international and local conferences / meetings / workshops. 
Registration 
Registered Nurse – Nevada (in process) – 2015 – present 
Registered Nurse – Colorado (# 117734 ) – 1998-present 
Appointments and Work Experience 
2015 – Present  Associate Professor, School of Nursing, University of Nevada, Las Vegas 
2013 – 2015  Research  Felow;  T32  Cancer,  Aging, and End of Life Care; University of Utah, Colege of Nursing 2010 – 2013  Associate Professor, School of Nursing; Director, National Institute for Nursing Education  & 
Scholarship; University of Northern Colorado 
2004 – 2010  Coordinator  of the  Dept.  of  Nursing  Outcomes,  Research, and  Evidence-based  Practice; 
Denver Health and Hospital Authority 
2003 – 2007  Adjunct Clinical Faculty, School of Nursing, Regis University, Denver, CO 
2001 – 2003  Research  Assistant,  AHRQ  Nursing  Home  Choice study,  Colege  of  Nursing,  University  of 
Colorado Health Sciences Center 
2000 – 2001, 4  Teaching Assistant, Colege of Nursing, University of Colorado Health Sciences  
1998 - 2000  Family Nurse Practitioner, Mountain Plains Family Practice, Denver CO 
1997 – 1998  Family Nurse Practitioner, Texas Dept. of Mental Health and Mental Retardation 
  Wichita Fals State Hospital,  Wichita Fals, TX 
1994 – 1995  Utilization review / Quality Assurance Nurse, Bethania Regional Health Care Center 
  Wichita Fals, TX 
1991 – 1993  Research  Associate /  Cardiac rehab  nurse,  St.  Andrews  University,  Tayside  Health  Board, 
National Health Service, Dundee, Scotland 
1987 – 1989  American  Red  Cross  Nurse/ACLS Instructor,  United  States  Naval  Hospital,  Camp  Lester, 
Okinawa, Japan 
1988 – 1989  Patient educator,  Prepared  Childbirth, Family  Support  Center,  Kadena  Air  Force  Base, 
Okinawa, Japan 
1985 – 1986  Public health nurse, Home Health Dept., South Carolina Health Department, Sumter, SC 
1983 – 1986  Staff nurse, Critical care, Tuomey Hospital, Sumter, SC 
1978 – 1982  Staff nurse, Intensive care Women’s Hospital, USC-LA County Medical Center, California 
Relevant Synergistic Activities 
• Currently conducting research focused on home-based older caregivers’ wel-being and self-care needs. 
• Currently completing a study focused on family caregiving for American Indian/Alaskan Native Elders. 
• Recently completed study focused on engaging older adults providing home-based care for family members 
with advanced cancer 
• Developing coursework in the Doctor of Philosophy in Interdisciplinary Health Sciences focused on Team 
Science which is consistent with the integrated team approach for this project 
• Advised and co-advised student theses and capstone projects focused  on long term care for  older adults, 
self-management of chronic ilness in older adults 
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Robert F. Boehm, Distinguished Professor of Mechanical Engineering, Dominic Marrocco 
Professor of Energy Research, Director of the Energy Research Center 
Department of Mechanical Engineering 
UNLV Box 45-4027, 4505 S Maryland Parkway Las Vegas, NV 89154-4027. 
E-mail: bob.boehm@unlv.edu  Phone 702/895-4160, Fax 702/895-3936. 
 
(a) Professional Preparation 
BSME, MSME, Washington State University, 1962, 1964 
Ph.D. ME, University of California at Berkeley, 1968 
(b) Appointments 
Department of Mechanical Engineering, University of Nevada-Las Vegas Professor (1990-
2004), Distinguished Professor (2004-present), Chairman (1990-1996), Howard R. Hughes, 
Colege of Engineering, University of Nevada-Las Vegas, Director of Research (1999-2001), 
Director of Energy Research Center (1995-present), University of Nevada (3 campuses) 
Senior Liaison to DOE (1994-1995) 
The folowing positions in the Department of Mechanical Engineering, University of Utah, Salt 
Lake City, Utah: Assistant Professor (1968-1972); Associate Professor (1972-1976); Acting 
Chairman, (1975-1976); Professor (1976-1990); Department Chairman (1981-1984). 
Sabbatical, Solar Program, Sandia National Labs, Livermore, California (1984-1985). 
(c) Recent Publications (Random Selection from Over 600 total titles). 
R. Boehm, H.-X. Wang, J. Yan (Editors), Volume 1 RENEWABLE ENERGY SYSTEMS, in 
HANDBOOK OF CLEAN ENERGY SYSTEMS, Wiley, 2015. 
Y. Moumouni, Y. Baghzouz, R. Boehm, Power Smoothing of a Commercial-size Photovoltaic 
System by an Energy Storage System, IEEE 16th International Conference on Harmonics 
and Quality of Power (ICHQP), Bucharest, Romania, May, 25-28, 2014. 
S.  B.  Sadineni,  F.  Atalah,  R.  F.  Boehm, “Impact  of  Roof Integrated  PV  Orientation  on the 
Residential Electricity Peak Demand,” APPLIED ENERGY, Vol. 92, 2012, pp 204-210. 
S. B. Sadineni, F. Atalah, R. F. Boehm, “Measurements and Simulations for Peak Electrical 
Load Reduction in Cooling Dominated Climate,” ENERGY, Vol. 37, 2011, pp. 689-697. 
S. B. Sadineni, T. France, Robert F. Boehm, “Economic Feasibility of Energy Efficiency 
Measures in Residential Buildings,” RENEWABLE ENERGY, 2011, 36, pp. 2925-2931. 
S. B. Sadineni, Srikanth Madala, Robert F. Boehm, Passive Building Energy Savings: A 
Review of Building Envelope Components, RENEWABLE AND SUSTAINABLE 
ENERGY REVIEWS, 15(8), 2011, 3617-3631. 
L. Zhu, R. Hurt, D. Correa, and R. Boehm, “Detailed Energy Saving Performance Analyses on Thermal 
Mass Wals Demonstrated in a Zero Energy House,” ENERGY AND BUILDINGS, 41(3), 2009, pp. 
303-310. 
S. Rosta, R. Hurt, R. Boehm, M. Hale, “Monitoring of a Zero Energy House,” JOURNAL OF SOLAR 
ENERGY ENGINEERING, 130, 021006, 2008 
(d) Synergistic Activities 
Solar Program and Course Development: Was one of the main members of a commitee to 
establish the UNLV Solar and Renewable Energy minor and graduate certificate program for 
students of any major. Have developed and taught a number of solar related courses, 
including “Introduction to Solar and Renewable Energy,” general education course (EGG 
450/650) that brings together experts from a number of fields to lecture and lead field trips 
about a broad base of renewable energy topics. 
Center for Energy Research: a research colaboration and outreach organization involving 
faculty from a variety of fields in renewable energy topics. The externaly funded research 
budget is curently nearly $30M with R. Boehm PI or Co-PI. 
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Rick Hurt, Research Engineer 
Department of Mechanical Engineering 
UNLV Box 454027, Las Vegas, NV 89154-4027. 
E-mail: rick.hurt@unlv.edu  Phone: 702/774-1428, Fax: 702/895-3936. 
 
PROFESSIONAL PREPARATION 
BS Geology, University of Nevada-Las Vegas, 1983 
BSME, University of Nevada-Las Vegas, 2002, 
On Hiatus from MSME, University of Nevada-Las Vegas, 2003-Present 
 
EMPLOYMENT 
University of Nevada-Las Vegas, Department of Mechanical Engineering, Center for Energy 
Research, Research Engineer (2004-Present), Research Assistant (2000-2004) 
Superior Air Conditioning, Inc., Henderson, NV, Mechanical Contracting, General Foreman, 
Instalation Foreman, (1987-1998), Service and Instalation Technician, (1983-1985) 
R & L Refrigeration, Inc., Aitkenvale, Queensland, Australia, Refrigeration and Mechanical 
Contracting, Service and Instalation Technician, (1985-1987) 
Circle Air Conditioning, Las Vegas, NV, Instalation and Start-up Technician, (1981-1982) 
National Air Conditioning / Dile Mechanical, Las Vegas, NV, Refrigeration and Mechanical 
Contracting, Service, Fabrication, and Instalation Technician, (1979-1981) 
Polar Air Conditioning, Las Vegas, NV, Refrigeration and Mechanical Contracting, Fabrication, 
and Instalation Technician, (1974-1977) 
 
SELECTED PUBLICATIONS 
Z. Zeng, A. Chen, R. Hurt, R. Boehm, The passive and engineered systems in University of Nevada Las 
Vegas’ Solar Decathlon 2013 entry – Desert Sol. Proceedings of ASES Solar Conference, 2014. 
A. Cross, K. Hammer, R. Hurt, R. Boehm, An autonomous controler for ductless minisplit 
 heat pumps, residential solar thermal colection, and hydronic floor heating, Proceedings of the 8th 
International Conference on Energy Sustainability, 2014. 
Z. Zeng, R. Hurt, R. Boehm, The 2013 University of Nevada Las Vegas Solar Decathlon house—strategy, 
design, simulation and results, Proceedings of the 8th International Conference on Energy 
Sustainability, 2014. 
T. France, R. Hurt, R. Boehm, and S. B. Sadineni, Home Energy Conservation in the Las Vegas Valey, 
ASME 3rd International Conference on Energy Sustainability, July 19-23, San Francisco, CA, 2009. 
S. Rosta, R. Hurt, R. F. Boehm, M. Hale, “Monitoring of a Zero Energy House,” JOURNAL OF SOLAR 
ENERGY ENGINEERING, 130, 021006, 2008 
L. Zhu, R. Hurt, D. Correa and R. Boehm, Validated Evaluation on Building Energy Conservation Features 
in a Zero Energy House, Proceedings of the 37th ASES Annual Conference, May 3-8, San Diego, CA, 
2008. 
D. Coreia, R. Hurt, L. Zhu and R. Boehm, Comprehensive Modeling on the Integral Colection Storage 
Unit Demonstrated in a Zero Energy House, Proceedings of the 37th ASES Annual Conference, May 3-
8, San Diego, CA, 2008. 
L. Zhu, R. Hurt, D. Correa and R. Boehm, Real Energy Saving Performance of Thermal Mass Wals 
Demonstrated in a Zero Energy House, Proceedings of the 37th ASES Annual Conference, May 3-8, 
San Diego, CA, 2008. 
 
WORK ACTIVITIES 
Construction, Documentation, and Analysis of Energy Efficient Homes: Assisted in the 
construction of several solar powered home projects including a "Near Zero Energy Home", 
two New American Homes for the NAHB, and others. Designed and instaled data logging 
and sensors to monitor homes and buildings. Worked as an engineering advisor on the 
award winning DOE UNLV 2013 Solar Decathlon Home. Assisted in instalation of solar 
thermal and photovoltaic systems for homes and buildings. Tested energy eficient systems 





Samir Moujaes, PhD, PE 
Professor of Mechanical Engineering; Department of Mechanical Engineering 
University of Nevada, Las Vegas 
Mail stop: 45-4005 4505 S Maryland Pkwy, Las Vegas NV 89154-4015 
Tel: 702-895-3265  Fax: 702-895-5013 e-mail:samir.moujaes@unlv.edu 
Education 
Ph.D. in ME Dec. 1980, University of Pitsburgh (Thesis:Two-Phase Upflow in Vertical 
Channels) 
MSME in ME Dec. 1975, American University in Beirut, Beirut-Lebanon(Thesis: Computer 
Simulation of a Domestic Solar Water Heater-Thermosiphon Efect) 
BSME in ME July 1972, American University in Beirut, Beirut-Lebanon 
 
Employment History 
1. 1984-present UNLV, curently Ful Professor in the ME Dept.@ UNLV 
2. 1981-84 Senior Research Engineer, Air Product & Chemicals, Alentown, PA 
3. 1976-80 Research Assistant in ME@ University of Pitsburgh 
4. 1977-80 Teaching Assistant in ME @ University of Pitsburgh 




1. "CFD Performance Prediction of a Paralel-Counterparalel Flow Heat Exchanger Used for the 
Treatment of Hypothermia. Moujaes, S. and Heler, A. (2015)" J. Energy Eng. , 10.1061 
EY.1943-7897.0000289, 04015034 
2. "CFD simulation of leak in residential HVAC ducts", S. Moujaes, R. Gundaveli, Energy and 
Buildings, 54 (2012) p.534-539. 
3. "Improved Delta-Q Measurement Technique for Estimating the Total and Local Leakages in 
Residential Buildings" N. Nassif, S. Moujaes, J. of Energy Engineering, June 2011 issue, Vol. 
137, no.2, p.76-87 
4. "Experimental and Simulation Study on Wind Afecting particle Flow in a Solar Receiver", K. 
Kim, S. Moujaes, G. Kolb, Solar Energy ,2010,v.84, p. 263-270 
5. "A Study of Solid particle Flow Characterization in a Solar Receiver" K. Kim,N. Siegel, G. 
Kolb, V. Rangaswamy, S. Moujaes, Solar Energy, 2009, v 83, n 10, p 1784-1793 
 
Synergistic Activities 
Dr Moujaes teaches and performs research in the general area of Thermal Sciences. His areas of 
interest are: energy conservation, HVAC systems simulation, high level nuclear waste canister 
thermal issues, transmutation energy research, high temperature hydrogen production using 
nuclear/solar energy, residential air duct leakage methods focusing on their measurement and 
characterization. 
He has graduated over 25 MS students and curently advises 1 Ph.D. and 1 MS student. He has 
also managed 4 post-doctoral researchers over the last 5 yrs. Recent courses taught include: 
undergraduate thermodynamics and heat transfer, graduate heat conduction and convection 
courses and two undergraduate/graduate courses in HVAC system design. 
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Pramen P. Shrestha -Biographical Sketch 
Department of Civil and Environmental Engineering and Construction 
Howard R. Hughes Colege of Engineering, University of Nevada Las Vegas 
4505 Maryland Parkway, Las Vegas, NV- 89154-4015 
Telephone: 1-702-895-3841, Email: pramen.shrestha@unlv.edu 
 
A. Professional Preparation: 
Institution     Major    Degree  
Undergraduate: 
National Institute of Technology (NIT) Civil Eng.   B.Sc.  
Jamshedpur, India 
Graduate: 
Oklahoma State University   Civil Eng.   M.Sc.  
Stilwater, Oklahoma    Const. Eng. & Manage. 
University of Texas at Austin   Civil Eng.   Ph.D.  
Austin, Texas     Const. Eng. & Manage. 
 
B. Appointments: 
2013 – Present Associate Professor Civil and Environmental Eng. & Const. 
      University of Nevada Las Vegas 
2007 – 2013  Assistant Professor Civil and Environmental Eng. & Const. 
      University of Nevada Las Vegas 
2001 – 2007   Research Assistant University of Texas at Austin 
      Oklahoma State University 
1999 – 2001  Trafic Engineer Department of Transportation 
       Nepal 
1998 – 1999  Highway Internship Department of Transportation  
       Germany 
1988 – 1998  Highway Const. Department of Transportation, Nepal 
   Engineer   
C. Publications: 
Some recent publications 
 Shrestha K. and Shrestha P.P., Framework Development of Speed Zone Guidelines 
based on Current Best Practices and Expert Opinions, Journal of Traffic and 
Transportation Engineering, Elsevier, September 2015 
 Shrestha, P. Sharma, R., Mosses, K., and Singh, A., Comparing Performance and 
Impediments of Construction and Professional Disadvantaged Business Enterprises in 
Transportation, Journal of Professional Issues in Engineering Education and Practice, 
ASCE, 10.1061/(ASCE)EI.1943-5541.0000267 , 04015012, August, 2015. 
 Shrestha, K., Shrestha, P. P., Bajracharya, D., and Yfantis, E. A., Hard-Hat Detection for 
Construction Safety Visualization, Journal of Construction Engineering, Volume 2015, 
htp:/dx.doi.org/10.1155/2015/721380, 8 pages. 
 Shrestha, P.P. and Menzel, N.N., Hispanic Construction Workers and Assertiveness 
Training Work: A Journal of Prevention, Assessment, and Rehabilitation, DOI 








Expected: 2012 – 2016 University of Nevada, Las Vegas 
     B.S. Architecture 
 
2008 – 2012   Advanced Technologies Academy 




JAN 2014 - Present  [N] Site Studios 
     Position: Intern II 
    Responsibilities: 
• Project Management for several smal projects in the Las 
Vegas area.  
• BIM Modeling and Management of an extensive Revit 
model for a large residential expansion. 
 
   
JAN 2012 – DEC 2013 Holman’s of Nevada Inc, 
Position: CAD/BIM Instructor and Support Technician 
 
     Responsibilities: 
• Creating facilities management 3D models using Revit and 
Infrastructure Modeler for Las Vegas Convention Center & 
UNLV.  
• Training individual students and groups in AutoCAD and 
Revit, intermediate and advanced levels. 




• Autodesk AEC Building Technical Representative 





• BIM Modeling (Revit, ~5+yrs. Experience) 
• Construction Documentation 
• Network Administration/License Management (Autodesk Products / Revit Server)  
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Evan J Thomas        261 Windmil Croft Dr 
Las Vegas, NV 89148 
         (702) 724-3468 (C) 
         thomae3@unlv.nevada.edu 
Education: 
UNLV Honors Colege Class of 2018 
 Major: Computer Science 
 Minor: Mathematics 
 GPA: 3.975 
 Credits: 55 
Valey High School- International Baccalaureate Diploma; June 2014 
GPA: 4.8 Weighted        
     4.0 Un-weighted 
Honors and Award 
¥ NSTEC National Security Scholarship Recipient; August 2015 
¥ Michael Gail Andress Memorial Scholarship; August 2015 
¥ Colege of Engineering Dean’s Honor List; Fal 2014, Spring 2015 
¥ DOE Race to Zero 2015 Design Excelence Award; April 2015 
¥ Valedictorian; Ranked #1 out of 651 students atending Valey High School in Las Vegas, NV; June 2014 
¥ Nomination from Senator Harry Reid to the United States Air Force Academy; January 2013 
¥ Accepted to United States Air Force Academy; December 2013 
¥ Recipient of American Legion Scholastic Medal; May 2011 
 
Relevant Experience 
¥ Real Time Inteligent Systems Lab; UNLV 
o Position: Undergraduate Research Assistant  September 2015 – present 
o Duties: Work under the supervision of a Ph.D. student on a computer vision project based on 
using traffic cameras to predict car trajectories for use by driverless cars. Write test scripts, colect 
and classify data, and provide my problem solving skils for the project.  
¥ Skyworks Aerial Systems; Henderson, Nevada 
o Position: Electrical and Software Engineering Intern  October 2014 – present  
o Projects: Design schematics for circuits, prototype them, and implement them in a printed circuit 
board design for manufacturing. Work with software engineers to implement different drivers into 
firmware for unmanned aerial vehicles. Work on web applications to implement data colection 
and automated control for unmanned aerial vehicles. Worked on floating-point math emulator for 
a microcontroler with no integer division support. Worked on gas sensor atachment for remote 
gas detection in mines through the use of drones. Developed proficiency in data structures and 
algorithm usage and learned software engineering techniques.  
¥ Electromagnetics Lab; UNLV 
o Position: Research Assistant Shadow   September 2014 – December 2014 
o Duties: Helped research assistant set up and conduct experiments with electromagnetic systems. 
Learned to use MATLAB and gained experience in a research environment for future endeavors.  
 
Other Experience 
¥ DOE Race to Zero 2015 Electrical Engineer  January 2015 – April 2015  
¥ Math Tutor through Mathnasium of Las Vegas December 2013 – October 2014 
Professional Associations 
¥ Institute for Electrical and Electronics Engineers Member September 2014 – present 
o UNLV Student Chapter General Officer   January 2015 – present 
¥ Association of Computing Machinery Member  August 2015 – present 
o UNLV Student Chapter Vice Chair   September 2015 – present 
Relevant Community Involvement 
¥ Build Website for Diabetes Nonprofit Event   September 2015 – present  







(702) 741 - 4332
Troph   Co-founder, CEO 
May, 2015 - today	 	 A	Las	Vegas	based	startup	developing	products	and	services	in	an	efort	to	 	
  increase access to educational resources. 
UNLV   Student Body President
May, 2014 - Apr 2015  Represented 23,000 students on a platform to reinvest student funds into     
   enriching academic programs, advocating on behalf of students, and platforms  
  for professional development. 
Better Education Today  Executive Assistant
Apr 2015 - Aug 2015  Organized parents, teachers, and students to advocate on behalf of public 
   education reform at the Nevada 2015 legislative session.
Bilbray for Congress  Assistant Political Director
Aug. 2014 - Nov. 2015  Developed and managed the campaign website, graphics, and social media 
	 	 strategy.	Assisted	in	ield	organizing,	event	planning,	and	 general	operations.
EDUCATION
EXPERIENCE
UNLV   Kinesiology, M.S
2015 - Today  Expected graduation Spring 2017
Solar Decathlon  Team Las Vegas
2015 - Today  Serving as the communications lead for the development of a net-zero home   
   designed for personalized senior medicine. 
  
Alied Health Sciencs  Research Assistant, Dr. Brach Poston
2015 - Today  Investigating	the	neural	eiciency	hypothesis	and	potential	correlations	betwee	 	
   heart rate variability and baseline alpha. 
UNLV   Biology, B.S
2010 - 2015  Engaged in research and student advocacy since freshmen year.
  
Biochemistry   Research Assistant, Dr. Ernesto Abel - Santos
2011 - 2013  Investigated germination inhibition in Clostridium perfringens. 
COMMUNITY
UNLV OURS   Alumni Ambassador
2015 - Today  Supporting	research	enrichment	programs	through	the	Oice	of	Undergraduate	
   Research and Creative Scholarship
PI Labs   Board of Directors
2015 - Today  PI Labs brings scientists and professionals of Southern Nevada together to grow 







 interpersonal relations & teamwork
 design
 computer: Autocad, Sketchup, Rhino/vray, Ilustrator, Photoshop,   
 InDesign, Microsoft ofice
  
education
2012 - present University of Nevada Las Vegas, Las Vegas, NV
  Degrees sought:
  Bachelor of Science in Architecture
  Minor in Solar and Renewable Energy
2010 - 2012 Colege of Southern Nevada, Las Vegas, NV
  Major: Architecture
2008-2010 Simon Fraser University, Burnaby, BC, Canada
  Major: Liberal and Fine Arts
work experience
2013 - present  Apple Inc, Family Room Specialist, Las Vegas, NV
 utilize technical specialties to resolve customer issues
 time management, customer focus, teamwork
2010 - 2013 Sambalate, Senior Barista, Branding, Las Vegas, NV
 supervisory and barista duties, customer service, facilitating training
 assisting in brand development and design
2009 - 2010 Java Cat Cafe, Barista, Vancouver, BC, Canada
 barista cafe management duties, customer service
2008 - 2009 Canadian Cancer Society, Vancouver, BC, Canada
 assisting event coordination and volunteer opportunities
2005 - 2009 Agape Center
 volunteer, coordinating volunteer team-members, food prep and   
 distribution
 
cal           (702) 686-5253
email   peaket@unlv.nevada.edu
mail         9006 Salvatore St.






2248 Almart Circle, Henderson, NV 89014
bleewetzel@gmail.com (702)-338-7180
Work Experience:         
 assemblageSTUDIO    2014-current
  Intern
  working on any and al tasks related to custom home, penthouse, and restaurant design  
 
  Wetzel Architecture    2010-2013
  Dratsman
  assisted in auto cad for various smal commercial projects
  Caesars Palace Hotel and Casino 2009-2010
  front desk agent
  selected as employee of the month for the entire Caesars Palace property (4,000+ employees)
Education:
 UNLV - senior
  School of Architecture 
   2017 Solar Decathlon Design Team
   Ben Barton Memorial Scholarship Recipient
 
  Green Valey High School
  Senior Class President
  Honors diploma (2009)
Architectural Tools:
 Rhinoceros, Grasshopper, Auto CAD, Adobe InDesign, Adobe Ilustrator, 
  Adope Photoshop, Sketch-Up, digital renderings, model making
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B R E N D A  J  T E N A 
115 BEESLEY DR




To obtain a position at your design firm that wil foster my
design skils and alow me to grow as a design professional.
EDUCATION
Bachelor of Science, Interior Architecture and Design
University of Nevada, Las Vegas
Anticipated graduation, May 2016
COURSEWORK 
Exhibition Design: Space Planning, Material and Finish
Selection, Hand Drawn Perspective
Restaurant Design: Space Planning, Material and Finish
Selection, Computer Rendering
Hotel Room Design: Space Planning, Material and Finish
Selection, Hand Rendering
Product Design: Logo Design, Concept Development, Computer
Rendering
Stage Set Design: Logo Design, Concept Development, Lighting 
Configuration, Character Development, Costume Design, Computer
Rendering
Retail Design: Research, Concept Development, Lighting Design,
Space Plan Development, Merchandising Design, Computer Rendering,
TECHNICAL PROFICIENCY 
Platforms: Mac OS X and Windows XP/Vista/7/8
Applications: Adobe Photoshop, Adobe Ilustrator,
Adobe InDesign, Microsoft Word, Microsoft PowerPoint,
Microsoft Excel, AutoCad, SketchUp, Rhino
ACTIVITIES
Ofice of Civic Engagement and Diversity (OCED), UNLV
  Alternative Spring Break Volunteer Spring 2012
  Alternative Spring Break Volunteer Spring 2013
American Society of Interior Designers, UNLV Student Chapter
  Member 2012-Present
  President-Elect 2014-present
Freedom By Design Commitee, UNLV AIAS Student Chapter
  Graphics Designer/Historian 2013-2014
EMPLOYMENT
The Sherwin-Wiliams Company
  Design Product Specialist August 2013-September 2014
Henriksen Butler Design Group, Las Vegas
 Intern/Librarian Summer 2014
BUNNYFiSH studio
  Design Intern September 2014-November 2014
assemblageSTUDIO










University of Las Vegas (UNLV) – Las Vegas, NV 2012 – Present
Bachelor of Arts: Graphic Design, Minor in Art History, anticipated 2015
GPA: 3.6 
Courses: Design Studio IV, Adv. Typography, Digital & Commercial Photography
Colege of Southern Nevada (CSN) - Las Vegas, NV 2004, 2008 - 2009
Courses: Liberal Arts Curriculum
Education
Experience Studio Design Intern
R&R Partners: Las Vegas, NV June 2015 - Present
Plan, analyze, and create visual solutions to marketing and communication 
chalenges, ﬁ nding the most e ective way to get messages using color, 
type, ilustration, photography, while adhering to strict brand guidelines.
Develop overal layout and production design of advertising, sales 
colateral, e-newsletters, banners, emails, signage and promotional items.
Execute and manage production of communications deliverables.
Optical Laboratory Technician
Lens Crafters: Las Vegas, NV February 2011 – 2015
Utilized product knowledge to determine the best manufacturing process.
Operate optical machinery & processed per work instructions.
Layout and edge lenses & mounting in frames
Referrals/Authorizations Specialist
John B. Siegler, Ltd: Henderson, NV January 2013 – August 2014
Obtaining authorization from insurances, workers compensation, and etc.
Scheduled patients for o ce visits appointments and surgeries
Carry out new prescriptions and reﬁ l requests
UNLV AIGA (American Institute of Graphic Artists) - 2015
Board Member & Treasurer
SAGA (Student Association of Graphic Artists) - 2014- Present
Extra Curricular
Activities
Adobe Suites: Photoshop, Ilustrator, Bridge, InDesign, and After E ects
MS Word, Excel, and Outlook
Traditional and Digital ilustrations
Branding, advertising and campaign development, layout and publication design
Skils & 
Proﬁ ciencies









 University of Nevada, Las Vegas
  Bachelor of Arts in Art; Concentration in Graphic Design
  Minor in Art History
  2010-Present
Skils
 Ad Layout/Design, Packaging, Branding, Layout, Typography, Ilustration, 3D Rendering &  
 Animation, Painting, Drawing, Photography.
Software
  Adobe Suite CC: Indesign, Ilustrator, Photoshop, Premiere & AfterEffects
  Autodesk: Maya & Mudbox
Work Experience
  ArtHouse Design Studio — 2015 
   Las Vegas, Nevada
  Graphic Designer
  Duties: Design, Branding, Concept Design, Layout Design, Design Revisions,   
  Typography & Ilustration.
 Purple Cow Digital Print — August 2015 - Present
  Las Vegas, Nevada
  Graphic Designer
  Duties: Design, Branding, Concept Design, Layout Design, Design Revisions,   




1571 Cordero Bay Avenue 




  Electrical & Computer Engineering Major, Math Minor        Cumulative GPA: 3.94 
University of Nevada, Las Vegas         Expected Graduation: May 2018 
 
Related Coursework: 
 MATH 181, 182, 283, 431, EE 220, CS135 
 
SKILLS 
 Languages & Platforms: MATLAB, C++, Windows, Linux, Android 
 
PROJECT/WORK EXPERIENCE 
Rocket Propulsion Lab, Team Member                             
Spring 2015 
¥ Assisted in the design and construction of several carbon fiber-based rockets, in order to reach 
low-space altitudes 
¥ Exposed to the creation of the avionics placed in the nose of rockets, assisted in the construction 
of the “sled” to house PCB’s and the Raven Altimeter 
¥ Sanded casting tubes for case construction and cut carbon fiber to mold fins 
Entertainment Research Center, Research Member 
Fal 2015 
¥ Expedited the construction and testing of Arduinos and Unmanned Aerial Systems (UAS) 
¥ Promoted STEM learning and development for K-12 students through structural origami 
¥ Developed the skils necessary to create a consumer-friendly aesthetic product of engineering 
 
LEADERSHIP/ORGANIZATIONS 
Joint Education Project (JEP) Local instructor, mathematics tutor,                           
Spring 2015 
¥ Prepare weekly lesson plans and worksheets tailored to each individual elementary school 
student 
¥ Carefuly listened to the needs of students, and ensured that they learn the essentials of 
mathematics 
¥ Wrote biweekly essays analyzing the University Park Community, aided in the creation of a 
Wikipedia Page for University Park 
Engineers Without Borders (EWB), Team Member                         
Fal 2014 & Spring 2015 
¥ Develop blueprints for Lomas Del Sol, Costa Rica trip, in order to create an improved sanitation 
structure 
¥ Create an educational program for the Lomas Del Sol community, in order to raise 
environmental consciousness 
¥ Understand the problems facing individuals in developing nations, and work with other 
engineers to ameliorate their situation 
IEEE, Engineering Member                             
Spring & Fal 2015 
¥ Developed strong soldering skils through localy held workshops 









5225 E. Charleston Apt. 1104 
PERSONAL STATEMENT  
As a current UNLV student with a major in mechanical engineering and a curent internship 
position for Bombard Renewable Energy, I’m looking to develop and apply my skils in solar 
and renewable energy as wel as learn new concepts of the solar field. I’m an individual that can 
stay calm under pressure and able to prioritize workloads. Seeking to use my past experience and 











oUniversity of Nevada, Las Vegas January 2014-Present 
Mechanical Engineering Major  
Solar & Renewable Energy Minor  
oEast Career and Technical Academy August 2009-June 2013 
Mechanical Technology Program  
______________________________________________________________________________
EMPLOYMENT 
Mechanical Engineering Intern  
Bombard Renewable Energy | Las Vegas, NV | www.bombardre.com 06/2015 – Present  
Achievements 
 
oOfered contributions to residential/commercial layout plans made through Autocad. Also, 
colaborating in submiting multiple project estimating cost proposals and engineering 
calculations. The concepts were accepted and integrated into the final rolout. 
______________________________________________________________________________
REFERENCES  
� Bo Balzar- Bombard Renewable Energy’s Operations Manager 
bbalzar@bombardelec.com 702-492-0957 
� Vu Tran - Bombard Renewable Energy’s Design Engineer 
vu.tran@bombardelec.com 702-492-0957 










● Security Services for St. Moritz from 15 February 2015 ­ 5 June 2015 
● Cashier at Del Taco from 28 August 2013­ 15 February 2015. 
● Tae Kwon Do instructor from November 2009­August 2013 
● Nationwide level D­1 referee under USAT 
Education­ 
● Curently atending University of Nevada : Las Vegas (2.50 < GPA) 
●  ​Graduated from Western High School with an advanced honors diploma and a weighted 
GPA of a 4.01 on June 13, 2013 
Skils­ 
● Great customer service 
● Bilingual 
● Social 
● Technology knowledge 
● Multi­task 
● Patience 
● Phone/fax knowledge 
Awards and Recognitions­ 
● Second degree black belt certificate worldwide 
● Advanced honors diploma 
● Perfect atendance 
Activities­ 




Nir Moshe Herscovici  
herscn1@unlv.nevada.edu 
EDUCATION 
B.S Mechanical Engineering & B.A Computer Science Major, Mathematics Minor 
University of Nevada, Las Vegas (Expected Graduation: December 2018)  
Core Engineering GPA: 3.62 / Cumulative GPA: 3.22 
University Education: 
 John Cabot University (Rome, Italy) & University of Nevada, Las Vegas (curent) 
BACKGROUND/ LIFE EXPERIENCES  
Fluency in 3 Languages: Hebrew, Romanian, and English. 
Resided in 5 countries: (Israel, Nigeria, Romania, Italy, United States) 
PROJECT/WORK EXPERIENCE  
Internship: Gilmore Engineering Corporation (Abuja, Nigeria)  
Location: Mainly Abuja, Nigeria (2010 – 2013) 
• Assistant of the General Manager (CEO) of a civil engineering company residing 
in Abuja, Nigeria. 
• Exposure to serious engineering projects throughout the duration of my unique 
high school experience of living in Africa.  
Volunteer at Médecins Sans Frontières (Doctors Without Borders)  
Location: Abuja, Nigeria & Accra, Ghana (2011) 
Cofounder: “Party-Information (PINFO)”  
Location: Rome, Italy (2013) 
• Co-Founder and partner of an Android and IOS platform application that caters to 
the tourist industry. 
Internship: Israel’s Economic Ministry: Particularly the International Exhibitions 
Management Commitee. 
Location: Las Vegas (Spring 2014/2015/2016.) 
President of Hilel (student-run Int’l organization) 
Location: Las Vegas (Fal 2014 – 2015) 
Student Activist for AIPAC (American Israel Public Affairs Commitee)  
Location: Las Vegas & Washington D.C (Fal 2014 – 2015) 
• Lobbied senator Dean Heler in Washington D.C as a representative.  
Potential Mensa International Member (Spring 2016) 
Private Tutor: Low-Level Mathematics, Hebrew, and English (Fal 2014 -2015) 
ACADEMIC ACHIEVEMENTS 
Awarded Dean’s list Honors ( several enumerated dates)  
























•	Southern Nevada Homebuilder’s Association
•	City of Las Vegas Public Works





•	Las Vegas Railway Express
•	MedLion
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•	Executive Vice President and Provost
•	Vice President for Research and Economic Development
•	Center for Energy Research
•	Dean, Engineering
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October 22, 2015 
 
David E. James, PhD. PE F.NSPE 
Principal Investigator, UNLV Solar Decathlon 2017 
Associate Professor and Director, Solar and Renewable Energy Programs 
UNLV 45-4515 
4505 S. Maryland Parkway 
Las Vegas, NV 89154-4515 
 
Subject: UNLV application – US DOE Solar Decathlon 2017 competition 
 
Dear Mr. James, 
 
It is with pride and enthusiasm that I provide this leter of support for Team Las Vegas Solar Decathlon 
2017. The interdisciplinary team composed of UNLV students, faculty and community leaders possess 
the intelectual, technical and innovative talents necessary to envision and create an exemplary solar 
home that is energy eficient, cost-efective and a beautiful and comfortable place to live. 
 
The UNLV team received international recognition in 2013 by being the highest placing U.S. Team and 
taking 2nd place in that year’s solar decathlon competition.  This year the team combines the intelectual 
colective of the UNLV Coleges of Engineering, Architecture, Applied Health Sciences and Liberal Arts as 
wel as the experience of local leaders from the medical and business communities. Building on the 
momentum of 2013, and with an expanded focus on improving the quality of healthful living, the team 
continues to evolve and incorporate advancements in solar technologies and applied health sciences. 
 
Aligned with the amazing resources of the University of Nevada Las Vegas, and an informed and 
commited community of architects and design professionals through the Las Vegas Chapter of the 
American Institute of Architects, I have no doubt that Team Las Vegas wil exceed al expectations and 
wil demonstrate the most exceptional achievements in the Solar Decathlon 2017. 
 
On behalf of the members of AIA Las Vegas I enthusiasticaly support the selection of Team Las Vegas as 
a Solar Decathlon 2017 team.  
 
       Sincerely, 
               Randy Lavigne, Hon. AIA 
       Executive Director 














































































Dr. Samir Qamar 
851 South Rampart Boulevard 
Suite 110​ at Sir Wiliams Court 
Las Vegas, Nevada 89145 
 
sqamar@medlion.com 
P: ​(855) 211­3223 




Subject: UNLV Application - US DOE Solar Decathlon 2017 Competition 
 
I am a medical doctor, technology entrepreneur, and new resident of Las Vegas. The UNLV 
solar decathlon team reflects the best of our community: enthusiasm, diligence, inteligence, and 
a desire for Las Vegas to be more than it is. 
 
Those qualities atracted me to Southern Nevada, and it is inspiring to see them reflected in the 
efort of the UNLV solar decathletes. These young people grew up in a Las Vegas of job losses, 
foreclosures, and severe economic woe. Instead of despair, they responded with the dedication 
to learning and the embrace of technology that are slowly transforming Southern Nevada. They 
deserve a chance to show what they can do — and, by extension, what Las Vegas can do — 
and I encourage you to give the strongest possible consideration to alowing the UNLV team to 
compete in the U.S. Department of Energy Solar Decathlon 2015. 
 















David E. James, PhD. PE F.NSPE 
Principal Investigator, UNLV Solar Decathlon 2017 
Associate Professor and Director, Solar and Renewable Energy Programs 
4505 S Maryland Parkway UNLV 45-4015 
Las Vegas NV 89154-4015 
 
 
Subject: UNLV Application - US DOE Solar Decathlon 2017 Competition 
 
 
As a proud UNLV alumnus, current employee of Nantmobile Health, and former employee of Intel Corporation, I 
am would like to ofer my words of support to the University of Nevada Las Vegas Coleges of Engineering and 
Fine Arts, regarding UNLV’s application in 2017 US Department of Energy’s Solar Decathlon. 
 
The UNLV team has identified a connected, health-care centric net-zero sustainable home as its theme for the 
2017 competition. Personaly and now professionaly, I am very pleased that UNLV has focused on improving 
the efectiveness of sustainably delivering health care for the disabled and elderly. Nevada, as the rest of the 
US, has a growing demographic need for such a home for both disabled persons and a generaly aging US 
population. This solar home, when completed, could lead the way to providing a living example of how 
persons could remain in their homes much longer and be diagnosed and, as needed, monitored for their health 
care status without being institutionalized. 
 
It is of particular interest that the University is approaching this as a colaborative efort with departments, 
schools and coleges across the campus. Students from al academic areas wil have an opportunity to 
participate in the research, design, construction, documentation, operation, marketing, and evaluation of the 
home’s potential efectiveness. Engaging these studies today in a colaborative manner wil reap dividends 
later in their professional careers. 
 
With the overal 2nd place finish in 2013 (first place for US entries), UNLV’s 2013 Solar Decathlon entry was 
a fantastic project that reflected wel on UNLV students’ abilities develop an appealing design that was 
internationaly competitive.  We look forward to supporting another successful competitive entry in 2017. 
 
If UNLV’s application is accepted for the competition, our organization would be pleased to provide 
guidance or other material or in-kind support for UNLV’s entry. Please accept my letter of support to UNLV for 






Executive Vice President 
Nantmobile Health 





























































October 25, 2015 
 
Dr. David James 
Civil, Environmental and Construction Engineering 
University of Nevada, Las Vegas 
4505 Maryland Parkway 
Las Vegas, NV 89154 
 
REF: Solar Decathlon 2017 
 
The Ofice of the Vice President for Research and Economic Development is very pleased to 
support the US Department of Energy 2017 Solar Decathlon application. This proposed project 
has numerous benefits and aligns greatly with the mission of the ofice. 
 
In the area of research, the proposed health-care centric, sustainable home powered by renewable 
energy provides opportunities for interdisciplinary research colaboration across the university 
and community. Professionals, students and faculty, in health and social sciences can provide 
information and insights about client needs that can be applied by UNLV’s architecture, 
business, construction, engineering, marketing, and hospitality coleges/schools. Applying these 
objectives wil improve the design and delivery of sustainable, afordable, humane and livable 
homes to alow the disabled and elderly to live wel and securely, without isolation, throughout 
their lives. Colaborations in these areas could atract students to the project, be fruitful for 
research publications and grant funding in health care and social sciences, as wel as in the more 
traditional design, engineering and construction fields. It is possible that patentable or 
copyrighted intelectual property could be developed, and could be licensed to interested 
companies for large-scale manufacturing and distribution, and the Ofice of Economic 
Development maintains a ful-time staf that supports protection and licensing of the university’s 
intelectual property. 
 
Once designed, constructed and deployed to scale, this type of state-of-the-art renewably 
powered health-care diagnostic and monitoring home could provide significant benefits for the 
region, and the potential to integrate the operation of these homes with curicula in health 
sciences programs, including nursing, nutrition, physical therapy and medicine is great. 
 
The VPRED ofice wil work colaboratively with other research units on campus to identify and 
support student opportunities to be involved in the Solar Decathlon project. This includes 
working with the Graduate Colege, the Ofice of Undergraduate Research and the Ofice of 
Economic Development. Al of these units have direct opportunities to support undergraduates 
and graduate students on the project. In addition, the VPRED ofice wil assist in the using the 














Thomas Piechota, PhD, PE 

























































School of Architecture 

















































Federal Non-Federal Federal Non-Federal Total
(a) (b) (c) (d) (e) (f) (g)
1.Budget Period 1 $0 $134,826 $134,826
2.Budget Period 2 $0 $885,173 $885,173
3.Budget Period 3 $0 $0 $0
4.
5. Totals $0 $1,019,999 $1,019,999
Budget Period 1 Budget Period 2 Budget Period 3
$66,550 $34,405 $0 $100,955
$16,296 $3,788 $0 $20,084
$0 $100,000 $0 $100,000
$0 $0 $0 $0
$0 $106,000 $0 $106,000
$0 $277,700 $0 $277,700
$0 $311,300 $0 $311,300
$51,980 $51,980 $0 $103,960
$134,826 $885,173 $0 $1,019,999
$0 $0 $0 $0
$134,826 $885,173 $0 $1,019,999
7. $0
SF-424A (Rev. 4-92) 
Section B - Budget Categories
Applicant Name: Board of Regents, obo NSHE, UNLV 1398-1513
Budget Information - Non Construction Programs
OMB Approval No. 0348-0044
Section A - Budget Summary
Grant Program Function or 
Activity
Catalog of Federal Domestic 
Assistance Number
Estimated Unobligated Funds New or Revised Budget
h. Other








Authorized for Local Reproduction
i. Total Direct Charges (sum of 6a-6h)
j. Indirect Charges
k. Totals (sum of 6i-6j)
Program Income
Previous Edition Usable Prescribed by OMB Circular A-102
EERE 335 Detailed Budget Justification OMB Number: 1910-5162
Expiration Date: 02/28/2018
Award Number: October 28,2015
Award Recipient: David E. James, UNLV
(May be award recipient or sub-recipient)
Section A - Budget Summary
Federal Cost Share Total Costs Cost Share % Proposed Budget Period Dates
Budget Period 1 $0 $134,826 $134,826 100.00% 01/01/2016 - 12/31/2016
Budget Period 2 $0 $885,173 $885,173 100.00% 01/01/2017-12/31/2017
Budget Period 3 $0 $0 $0 0.00%
Total $0 $1,019,999 $1,019,999 100.00%
Section B - Budget Categories
CATEGORY Budget Period 1 Budget Period 2 Budget Period 3  Total Costs % of Project Comments (as needed)
a. Personnel $66,550 $34,405 $0 $100,955 9.90%
b. Fringe Benefits $16,296 $3,788 $0 $20,084 1.97%
c. Travel $0 $100,000 $0 $100,000 9.80%
d. Equipment $0 $0 $0 $0 0.00%
e. Supplies $0 $106,000 $0 $106,000 10.39%
f. Contractual
Sub-recipient $0 $0 $0 $0 0.00%
Vendor $0 $277,700 $0 $277,700 27.23%
FFRDC $0 $0 $0 $0 0.00%
Total Contractual $0 $277,700 $0 $277,700 27.23%
g. Construction $0 $311,300 $0 $311,300 30.52%
h. Other Direct Costs $51,980 $51,980 $0 $103,960 10.19%
Total Direct Costs $134,826 $885,173 $0 $1,019,999 100.00%
i. Indirect Charges $0 $0 $0 $0 0.00% indirects charged as 0 MTDC because cost share funds received from donations
Total Costs $134,826 $885,173 $0 $1,019,999 100.00%
Instructions and Summary
1398-1513 Date of Submission:
SUMMARY OF BUDGET CATEGORY COSTS PROPOSED
The values in this summary table are from entries made in subsequent tabs, only blank white cels require data entry
Additional Explanation (as needed):
Board of Regents, obo NSHE, UNLV Form submited by: 
Please read the instructions on each worksheet tab before starting. If you have any questions, please ask your EERE contact! 
1. If using this form for award application, negotiation, or budget revision, fil out the blank white cels in workbook tabs a. through j. with total project costs. If using this form for invoice submission, fil 
out tabs a. through j. with total costs for just the proposed invoice and fil out tab k. per the instructions on that tab.
2. Blue colored cels contain instructions, headers, or summary calculations and should not be modified. Only blank white cels should be populated.  
3. Enter detailed support for the project costs identified for each Category line item within each worksheet tab to autopopulate the summary tab. 
4. The total budget presented on tabs a. through i. must include both Federal (DOE) and Non-Federal (cost share) portions.
5. Al costs incured by the preparer's sub-recipients, vendors, and Federal Research and Development Centers (FFRDCs), should be entered only in section f. Contractual. Al other sections are for 
the costs of the preparer only.
6. Ensure al entered costs are alowable, alocable, and reasonable in accordance with the administrative requirements prescribed in 2 CFR 200, and the applicable cost principles for each entity type: 
FAR Part 31 for For-Profit entities; and 2 CFR Part 200 Subpart E - Cost Principles for al other non-federal entities. 
7. Add rows as needed throughout tabs a. through j. If rows are added, formulas/calculations may need to be adjusted by the preparer. Do not add rows to the Instructions and Summary tab. If your 
project contains more than three budget periods, consult your EERE contact before adding additional budget period rows or columns. 
BURDEN DISCLOSURE STATEMENT
Public reporting burden for this colection of information is estimated to average 3 hours per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data 
needed, and completing and reviewing the colection of information. Send comments regarding this burden estimate or any other aspect of this colection of information, including suggestions for reducing this burden, to 
Ofice of Information Resources Management Policy, Plans, and Oversight, AD-241-2 - GTN, Paperwork Reduction Project (1910-5162), U.S. Department of Energy 1000 Independence Avenue, S.W., Washington, DC 

























1 Sr. Engineer (EXAMPLE!!) 2000 $85.00 $170,000 200 $50.00 $10,000 200 $50.00 $10,000 2400 $190,000Actual Salary
2 Technicians (2) 4000 $20.00 $80,000 0 $0.00 $0 0 $0.00 $0 4000 $80,000Actual Salary
2 Faculty summer salary 60 $60.00 $3,600 $0 $0 60 $3,600summer salary
2 Student Assistant wages $0 1627 $15.00 $24,405 $0 1627 $24,405Actual Salary
1 Project Engineer - design calcs 120 $55.00 $6,600 $0 $0 120 $6,600Actual Salary
2 Project Engineer, systems integration $0 200 $50.00 $10,000 $0 200 $10,000Actual Salary
1 Data colection 400 $30.00 $12,000 $0 $0 400 $12,000Actual Salary
1 CAD - construction drawings 120 $30.00 $3,600 $0 $0 120 $3,600Actual Salary
1 Project Engineer - BIM/phys model 133 $55.00 $7,315 $0 $0 133 $7,315Actual Salary
1 Web designer 67 $55.00 $3,685 $0 $0 67 $3,685Actual Salary
1 Marketing/communications 370 $50.00 $18,500 $0 $0 370 $18,500Actual Salary
1 Student assistant wages 750 $15.00 $11,250 $0 $0 750 $11,250Actual Salary
$0 $0 $0 0 $0Actual Salary
$0 $0 $0 0 $0Actual Salary
$0 $0 $0 0 $0Actual Salary
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
$0 $0 $0 0 $0
Total Personnel Costs 2020 $66,550 1827 $34,405 0 $0 0 $100,955
Additional Explanation (as needed):
Position Title
INSTRUCTIONS - PLEASE READ!!
1. List project costs solely for employees of the entity completing this form. Al personnel costs for subrecipients and vendors must be included under f. Contractual.
2. Al personnel should be identified by position title and not employee name. Enter the amount of time (e.g., hours or % of time) and the base pay rate and the total direct personnel compensation wil automaticaly 
calculate. Rate basis (e.g., actual salary, labor distribution report, state civil service rates, etc.) must also be identified.
3. If loaded labor rates are utilized, a description of the costs the loaded rate is comprised of must be included in the Additional Explanation section below. DOE must review al components of the loaded labor rate for 
reasonableness and unalowable costs (e.g. fee or profit). 
4. If a position and hours are atributed to multiple employees (e.g. Technician working 4000 hours) the number of employees for that position title must be identified. 
SOPO 








Budget Period 1 Budget Period 2 Budget Period 3
Detailed Budget Justification
Labor Type Total Project 
Personnel Costs Rate Total Personnel Costs Rate Total Personnel Costs Rate Total
EXAMPLE!! Sr. Engineer $170,000  20% $34,000 $10,000 20% $2,000 $10,000 20% $2,000 $38,000
Faculty summer salary $3,600 33.00% $1,188 $0 18.00% $0 $0 $1,188
Student Assistant wages $0 $24,405 2.00% $488 $0 $488
Project Engineer - design calcs $6,600 $0 $0 $0 $0
Project Engineer, systems integration $0 $10,000 33.00% $3,300 $0 $3,300
Data colection $12,000 33.00% $3,960 $0 $0 $3,960
CAD - construction drawings $3,600 33.00% $1,188 $0 $0 $1,188
Project Engineer - BIM/phys model $7,315 33.00% $2,414 $0 $0 $2,414
Web designer $3,685 33.00% $1,216 $0 $0 $1,216
Marketing/communications $18,500 33.00% $6,105 $0 $0 $6,105
Student assistant wages $11,250 2.00% $225 $0 $0 $225
$0
$0
$0 $0 $0 $0
Total: $66,550 $16,296 $34,405 $3,788 $0 $0 $20,084
Detailed Budget Justification 
b. Fringe Benefits
Additional Explanation (as necessary): Please use this box (or an atachment) to list the elements that comprise your fringe benefits and how they are applied to your base (e.g. Personnel) to arive at your fringe benefit rate.
INSTRUCTIONS - PLEASE READ!!
1. Fil out the table below by position title. If al employees receive the same fringe benefits, you can show "Total Personnel" in the Labor Type column instead of listing out al position titles.  
2. The rates and how they are applied should not be averaged to get one fringe cost percentage. Complex calculations should be described/provided in the Additional Explanation section below. 
3. The fringe benefit rates should be applied to al positions, regardless of whether those funds wil be supported by Federal Share or Recipient Cost Share.
______ A fringe benefit rate has been negotiated with, or approved by, a federal government agency. A copy of the latest rate agreement is/was included with the project application.
______ There is not a current federaly approved rate agreement negotiated and available.*
*When this option is checked, the entity preparing this form shal submit an indirect rate proposal in the format provided in the Sample Rate Proposal at htp:/www1.eere.energy.gov/financing/resources.html, or a format that provides the 
same level of information and which wil support the rates being proposed for use in the performance of the proposed project. 
A federaly approved fringe benefit rate agreement, or a proposed rate supported and agreed upon by DOE for estimating purposes is required at the time of award negotiation if reimbursement for fringe benefits is 
requested. Please check (X) one of the options below and provide the requested information if not previously submited.
Budget Period 2 Budget Period 3Budget Period 1
SOPO 

















Trip Basis for Estimating Costs
Domestic Travel







Budget Period 1 Total $0
Domestic Travel














Budget Period 3 Total $0
PROJECT TOTAL $100,000
INSTRUCTIONS - PLEASE READ!!
1.  Identify Foreign and Domestic Travel as separate items. Examples of Purpose of Travel are subrecipient site visits, DOE meetings, project mgmt. meetings, etc. Examples of Basis for Estimating Costs are past trips, travel quotes, GSA 
rates, etc.  
2. Al listed travel must be necessary for performance of the Statement of Project Objectives.
3. Federal travel regulations are contained within the applicable cost principles for al entity types. Travel costs should remain consistent with travel costs incured by an organization during normal business operations as a result of the 
organizations writen travel policy. In absence of a writen travel policy, organizations must folow the regulations prescribed by the General Services Administration. 
Additional Explanation (as needed):
c. Travel
Detailed Budget Justification 
                               Budget Period 1
                               Budget Period 2
                               Budget Period 3
SOPO 
Task # General Category of Supplies Qty Unit Cost     Total Cost       Basis of Cost Justification of need








Budget Period 1 Total $0
2 Flooring 1 $12,500.00 $12,500 estimate to complete house
2 Furnishing, finishes and equipment 1 $18,500.00 $18,500 estimate to complete house
2 Doors and Windows 1 $25,000.00 $25,000 estimate to complete house



















Budget Period 3 Total $0
PROJECT TOTAL $106,000
Detailed Budget Justification 
INSTRUCTIONS - PLEASE READ!!
1. Supplies are generaly defined as an item with an acquisition cost of $5,000 or less and a useful life expectancy of less than one year. Supplies are generaly consumed during the project performance. Please refer 
to the applicable Federal regulations in 2 CFR 200 for specific supplies definitions and treatment. A computing device is a supply if the acquisition cost is less than the lesser of the capitalization level established by the 
non-Federal entity for financial statement purposes or $5,000, regardless of the length of its useful life. 
2. List al proposed supplies below, providing a basis of costs (e.g. vendor quotes, catalog prices, prior invoices, etc.). Briefly justify the need for the Supplies as they apply to the Statement of Project Objectives. Note 
that Supply items must be direct costs to the project at this budget category, and not duplicative of supply costs included in the indirect pool that is the basis of the indirect rate applied for this project.
3. Multiple supply items valued at $5,000 or less used to assemble an equipment item with a value greater than $5,000 with a useful life of more than one year should be included on the equipment tab. If supply items 
and costs are ambiguous in nature, contact your DOE representative for proper categorization. 
4. Add rows as needed. If rows are added, formulas/calculations may need to be adjusted by the preparer. 

















2,4 EXAMPLE!! XYZ Corp. Partner to develop optimal lens for Gen 2 product. Cost estimate based on 
personnel hours.
























2 TBD Metal works $6,700 $6,700
2 TBD Milwork and casework $11,000 $11,000
2 TBD - Mobilize/transport home Mobilization and module transport to competition site $100,000 $100,000
2 TBD $0
3 TBD Deconstruct home at competition site $70,000 $70,000
3 TBD haul home back to Las Vegas and reinstal $90,000 $90,000
$0















Sub-total $0 $0 $0 $0
Total Contractual $0 $277,700 $0 $277,700
Detailed Budget Justification 
f. Contractual
INSTRUCTIONS - PLEASE READ!!
1. The entity completing this form must provide al costs related to sub-recipients, vendors, and FFRDC partners in the applicable boxes below. 
2. Sub-recipients (partners, sub-awardees): Subrecipients shal submit a Budget Justification describing al project costs and calculations when their total proposed budget exceeds either (1) $250,000 or 
(2) 25% of total award costs. These sub-recipient forms may be completed by either the sub-recipients themselves or by the preparer of this form. The budget totals on the sub-recipient's forms must 
match the sub-recipient entries below. A subrecipient is a legal entity to which a subaward is made, who has performance measured against whether the objectives of the Federal program are met, is 
responsible for programmatic decision making, must adhere to applicable Federal program compliance requirements, and uses the Federal funds to cary out a program of the organization. Al 
characteristics may not be present and judgment must be used to determine subrecipient vs. vendor status. 
3. Vendors (including contractors): List al vendors and contractors supplying commercial supplies or services used to support the project. For each Vendor cost with total project costs of $250,000 or 
more, a Vendor quote must be provided. A vendor is a legal entity contracted to provide goods and services within normal business operations, provides similar goods or services to many diferent 
purchasers, operates in a competitive environment, provides goods or services that are ancilary to the operation of the Federal program, and is not subject to compliance requirements of the Federal 
program. Al characteristics may not be present and judgment must be used to determine subrecipient vs. vendor status. 
4. Federal Funded Research and Development Centers (FFRDCs): FFRDCs must submit a signed Field Work Proposal during award application. The award recipient may alow the FFRDC to provide this 
information directly to DOE, however project costs must also be provided below.
Additional Explanation (as needed):
SOPO 
Task # General Description Cost        Basis of Cost Justification of need
3 EXAMPLE ONLY!! Three days of excavation for platform site $28,000Engineering estimate Site must be prepared for construction of platform.
Budget Period 1 Total $0
2 Site work $5,500Construction estimate
2 Masonry $550Construction estimate
2 Roofing and Water Proofing $55,000Construction estimate
2 Interior wal and studs $46,000Construction estimate
2 Celing $2,000Construction estimate
2 Fireproofing $2,750Construction estimate
2 Miscelaneous specialties $2,000Construction estimate
2 Special construction $15,000Construction estimate
2 HVAC solar systems, mechanical and plumbing $66,000Construction estimate
2 Exterior $38,500Construction estimate
2 Electrical and storage $38,000Construction estimate
2 General conditions $20,000Construction estimate General conditions/ofice work
2 Contractor contingency $20,000Construction estimate Contingency at 5% of total materials and labor
Budget Period 2 Total $311,300





1. Construction, for the purpose of budgeting, is defined as al types of work done on a particular building, including erecting, altering, or remodeling. Construction conducted by the award recipient is entered on 
this page. Any construction work that is performed by a vendor or subrecipient should be entered under f. Contractual.
2. List al proposed construction below, providing a basis of cost such as engineering estimates, prior construction, etc., and briefly justify its need as it applies to the Statement of Project Objectives.
Overal description of construction activities: Example Only!! - Build wind turbine platform





Task # General Description and SOPO Task #  Cost       Basis of Cost Justification of need
5 EXAMPLE!!  Grad student tuition - tasks 1-3 $16,000Established UCD costs Support of graduate students working on project 
1 Graduate student stipend, fringes, fees, Task 1 $51,980Established UNLV costs
Budget Period 1 Total $51,980
2 Graduate student stipend, fringes and fees, Task 2 $51,980Established UNLV costs
Budget Period 2 Total $51,980
Budget Period 3 Total $0
PROJECT TOTAL $103,960
Detailed Budget Justification
h. Other Direct Costs
Additional Explanation (as needed):
INSTRUCTIONS - PLEASE READ!!
1. Other direct costs are direct cost items required for the project which do not fit clearly into other categories. These direct costs must not be included in the indirect costs (for which the indirect rate is being applied for 
this project). Examples are: tuition, printing costs, etc. which can be directly charged to the project and are not duplicated in indirect costs (overhead costs).




Budget Period 1 Budget Period 2 Budget Period 3 Total
Provide ONLY Applicable Rates:
Overhead Rate 0.00% 0.00% 0.00%
General & Administrative (G&A) 0.00% 0.00% 0.00%
FCCM Rate, if applicable 0.00% 0.00% 0.00%
OTHER Indirect Rate 0.00% 0.00% 0.00%
Indirect Costs (As Applicable):
Overhead Costs $0 $0 $0 $0
G&A Costs $0
FCCM Costs, if applicable $0
 OTHER Indirect Costs $0
Total indirect costs requested: $0 $0 $0 $0
Additional Explanation (as needed): Computed as approved indirect rate multiplied onto Modfied Total Direct costs as shown in Cel E30, in the tab Instructions and Summary
Detailed Budget Justification 
You must provide an explanation (below or in a separate attachment) and show how your indirect cost rate was applied to this budget in order to come up with the indirect costs shown.
A federaly approved indirect rate agreement, or rate proposed (supported and agreed upon by DOE for estimating purposes) is required if reimbursement of indirect costs is requested. 
Please check (X) one of the options below and provide the requested information if it has not already been provided as requested, or has changed. 
Indirect rate on donations is 0%
___X___ An indirect rate has been approved or negotiated with a federal government agency. A copy of the latest rate agreement is included with this application, and wil be provided electronicaly to the 
Contracting Oficer for this project.
______ There is not a current, federaly approved rate agreement negotiated and available*. 
*When this option is checked, the entity preparing this form shal submit an indirect rate proposal in the format provided by your DOE contact, or a format that provides the same level of information and 
which wil support the rates being proposed for use in performance of the proposed project. Additionaly, any non-Federal entity that has never received a negotiated indirect cost rate, except for those non-
Federal entities described in Appendix VI to Part 200—States and Local Government and Indian Tribe Indirect Cost Proposals, paragraph D.1.b, may elect to charge a de minimis rate of 10% of modified total 
direct costs (MTDC) which may be used indefinitely.As described in §200.403 Factors afecting alowability of costs, costs must be consistently charged as either indirect or direct costs, but may not be 
double charged or inconsistently charged as both. If chosen, this methodology once elected must be used consistently for al Federal awards until such time as a non-Federal entity chooses to negotiate for a 
rate, which the non-Federal entity may apply to do at any time. 
i. Indirect Costs
INSTRUCTIONS - PLEASE READ!!
1. Fil out the table below to indicate how your indirect costs are calculated. Use the box below to provide additional explanation regarding your indirect rate calculation. 
2. The rates and how they are applied should not be averaged to get one indirect cost percentage. Complex calculations or rates that do not do not corespond to the below categories should be described/provided in the 
Additional Explanation section below. If questions exist, consult with your DOE contact before filing out this section. 
3. The indirect rate should be applied to both the Federal Share and Recipient Cost Share.
Explanation of BASE 
Organization/Source         Type (Cash or In 
Kind) 










Cash Project partner ABC Company wil provide 20 PV modules for product 
development at the price of $680 per module
$13,600 $13,600
private fundraising cash and in-kind al labor, supply, equipment, travel contractor, construction costs $134,826 $134,826









Totals $134,826 $885,173 $0 $1,019,999
$1,019,999 100.0%




1. A detailed presentation of the cash or cash value of al cost share proposed must be provided in the table below. Identify the source organization & amount of each cost share item proposed in the 
award. Al items in the chart below should also be identified within the applicable cost category tabs a. through i. in the Cost Share Item section. 
2. Cash Cost Share - encompasses al contributions to the project made by the recipient, subrecipeint, or vendor for costs incured and paid for during the project. This includes when an organization 
pays for personnel, supplies, equipment, etc. for their own company with organizational resources. If the item or service is reimbursed for, it is cash cost share. Al cost share items must be necessary to 
the performance of the project. 
3. In Kind Cost Share - encompasses al contributions to the project made by the recipient, subrecipient, or vendor that do not involve a payment or reimbursement and represent donated items or 
services. In Kind cost share items include volunteer personnel hours, donated existing equipment, donated existing supplies, etc. The cash value and calculations thereof for al In Kind cost share items 
must be justified and explained in the Cost Share Item section below. Al cost share items must be necessary to the performance of the project. If questions exist, consult your DOE contact before filing 
out In Kind cost share in this section.
4. Funds from other Federal sources MAY NOT be counted as cost share. This prohibition includes FFRDC sub-recipients. Non-Federal sources include any source not originaly derived from Federal 
funds. Cost sharing commitment leters from subrecipients and vendors must be provided with the original application.
5. Fee or profit, including foregone fee or profit, are not alowable as project costs (including cost share) under any resulting award. The project may only incur those costs that are alowable and 
alocable to the project (including cost share) as determined in accordance with the applicable cost principles prescribed in FAR Part 31 for For-Profit entities and 2 CFR Part 200 Subpart E - Cost 
Principles for al other non-federal entities.
Cost Share Percent of Award:Total Project Cost: 
